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INTRODUCTION

The purpose of this volume of the Final heport is to update Final
Technical Neport HADC-TH-1 -372 (Vol.11), January 19,2,-(referred
to below as 0) , his update consists primarily of listings of
revised assembly language code for both NIC and CTL; the biggest
change being that it is no longer necessary to down load the
"operational code" from NIC to CTL, since this code has been
stored in the CTL EPROM.

In addition more descriptive material is included on using the
NIC software with emphasis on its use to control the Hamamatsu
C1000 camera.(

As before:
CTL = NIC-488/CTL, a GPIP interface for the

Nicolet 10O series of computer'3
NIC = the hlcolet 1080 computer
C1000 the hamamatsu C1OO0 camera (or mnr,.

exactly that camera's controller)

I
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SECTION I Controlling the C1000 using NIC/CTL.

CTL presently contains software in EPROM which allows it to run
in "automatic" or "manual" mode. The automatic mode is used
mainly to test the camera, bus and CTL - it can not be used a t
present to usefully gather video data from the C1000. In manual

mode, the user has full control of the camera through NIC
software which is referred to below as MAIN. As explained in
MAIN is also used for other functions such as down loading C'l.
from NIC and for examaning (and changing) code in CTL.

Automatic Mode

To use the automatic mode, the CTL address switch 6 (see appendix
A) must be placed in the "bit set" position while either address
switch 5 or 4 or both must also be "set" (the other 2 address
switch positions are immaterial) the sixth switch 1, numbered, is
the SYC switch which should always be "set".

If switch 5 is set, the camera cursor first moves from it.
default x-coordenate of 512 to 0 and is then stepped to xzli,'3
and thence to 0.

If switch 4 is set, a complete "frame" of video is ge thertd u ig

the default interface value of 2 (512 pixels/scan). The f'ram..
starts at x=O if switch 5 is set and at 512 otherwise.

The automatic mode may start when CTL is first turned on
(assuming that the C1000 controller is on). Usually, however,
CTL will power on in a "frozen" state where nothing can happen
before a soft reset is done. (This happens because the variojs
"latches" in CTL go to random states on power on) . Thus to
reliably use the auromatic mode a reset command should be sent
from NIC to CTL. This can be done, for example, by running MAIN
in "mode 1" (see next section) or by executing the CTLHS"
instruction (octal 4072).

7.,
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Manual Mode

This is the normal mode of operation for camera control. This
mode is possible whenever CTL address switch 6 is "off".

Program MAIN should be loaded into NIC by typing the console.-
command RUN NIC CTL. MAIN will issue the query "MODE?-". Ihere
are three "modes" having to do with camera control, modes 1,4 and
5.

mode1

This mode is used to set the system including camera, camera
controller, CTL and MAIN in a known "initial" state. In
particular the camera parameters are givin their default values.
(see table 1)

* Previsiosly (see O), mode 1 was also used to down-load the CTL
operational software from NIC. Now, however, this software is
resident in CTL EPROM. It is still possible to down load
software in mode 2, however.

Mode 1 should always be invoked whenever the system is first
powered on and whenever a system "hang" condition is
encountered.

Mode 4 is used to control the camera format (output/input),
various camera parameters (x-coordinate, interface, marker
on/off) and buffer display. (Horizontal resolution and external
anolog select are not available on the present camera). The mode
query for mode 4 is "MNEMONIC?-" to which the user may answer
with one of the 3 letter mnemonic codes given in table 1. The
current numerical value associated with the mnemonic (if any) is

* displayed to which the user may "reply" with Ch if no change In
* value Is to be made, or with the appropriate new numerical value.

Note that BUF (buffer display) requires no data and immediately
activates the buffer display if BJF is entered.

-3-



DEF AULT , ERMI SS IF [F
MNEMONIC MEANING VALUE VALUES MEANING N UT E

OUT Output Format 1 1 ,2 1ASCI] data 1
=binary It

INF Input Format 1 1,2,3 1=ASCl I

Si noi r-v
pr i n t,

XCO X-Coordinate 512 0-1023

IN T Interlace 2 1 ,2,4 1:2'6 pix, 4

4 10' 4 pi x -]

MAlR Marker on/off 1 0, 1 0 n
1 =of f

BUF uffer )isplay

i . The output format is t he format (ACI I r nary) ht. i ii r v
from CTL to the camera. Tit- defaul it value 1 f : oho lj r;, . rig C-1
since MAIN sends all data to the camera i r A-,*I I .

'I he Input format is the format o)f (vide;) ,lita M thle
oamera to CTL. AS I i ata means that each 'A lit vi ,- tU, rt)um

is sent as 3 AV)CII numbers, most si~ ni fica t ri i;Om r b I :t w i th A: CI 1
, pace following, t'a h number. Binary data m nrs t ht ,i I i t i is
sent as a s ng lt, h it binary integer. "Prit" t t !, ss ., A:"-II
except that a carriage return, line feed is enPrt :n , ot ev ,ry
16th space. INE (3) shoul.d never be used :sin- tn.r ' no u.h
buffer space in CTL to receive data in this',' .JN ul j Se

used only if INT (1) is also used. (This me .ns that tti I. fnt fer
will be completely fiI ed with 1024 bytes ( 1"xen . ,eI vte:z Fer
pixel. ) INF (2) must be used if data is to be st crtd k;n A.. 0 'rj

the other hand, if a scan line is t, o( be recive! or r t he X :cil-
l<scope (or plotted) INF (1) must ii used.

*. This is the x-coordinate of the (vert icai) v i "c) , I ?ne which
is dig itIzed by the camera. (If the marker :U, r,, t wi 1
posit i oned at the current x-coordinate. ) N r r v, X C,' l .t- set
t.o zero before a f rume of viAea is athe r ,, I t t, 1 by
e.xperiment that the x-coordinate do,,-n not p r r e prop r I v i r
n-d #I t (n=2, , 3,4) number was prev i ou'31 v ent ci J i ,j t t , . r-i it
number (m<n) is entered. For example, i f , v I ir, o! A 1
erit er ,d f,)1 I r, we I by X(70 (200) t hten t he Cin:i ,' :- l T i r, W wr,:iw.
Thils quirk -f tnhe cam, ra can 5 'V r o b.t ) y "' ' r .

of x-coordinate values (e.g. '10 i: p rmi f

Table 1 - A summary of mod, ard Trot ' "c', ir!

4--



4. The interlace value refers to the multiplier of 256; thus the
default value of 2 means that each video scan line consists of 512
pixels.

5. The marker is a vertical cursor which appears on a camera video

monitor to indicate the relative location of the vertical scan line
which is digitized.

6. The buffer display is a vertical plot (observable on a camera
video monitor) of video intensity vs. y-position for the video scan
line currently being digitized. The buffer display appears whenever
the camera is reset (using mode 1, for instance) and disappears
whenever a command (other than BUF) is issued to the camera.

Table 1- (continued)

5 ,
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Mode 5 is used to gather a single line of vide.o or a "frame" of video

after the camera has been properly "formatted" using mode 4. The
video may be displayed or stored (in packed form) for later
manipulation.

The first mode query is "FILE NAME?-" to which the user should reply
with an up-to-six character file name (not starting with " PHI") If the
video data is to be stored or with "PRINT" (can be abbreviated to
"PRI") if the data is to be displayed.

The second mode query is "FRAME?-" to which the user should reply with
VI1, VII or VID for 1 line of video, 1 "frame" of video - positive
increment, 1 "frame" of video - negative increment. For V11, a single
video scan line is obtained, at the x-coordinate value chosen under
mode 3 (or default 512). For VII, a frame of data is gathered,
starting at the current x-coordinate and ending at x = 1023.
Similaraly for VID except the ending x-coordinate is O. In both VII
and VID the size of the step between increments is controlled by the
value of INT; thus if INT=4 the step size is 1, for INT=2 it is 2 and
for INT:1 it is 4.

Two forms of "print" (if FILE NAME=PRINT) are used depending on the
value of INF. If INF:1 then 16 numerical values per line are printed
- each value is separated by a space. If INF=2, 32 hexadecimal values
(00 to FF) per line are printed with no spaces. It should be noted
that if INF=I, a print file is always chosen, regardless of the value
given to FILE NAME. e.i. ASCII data is never filed. Also, it' the
value of INT and INF is such that CTL buffer overflow will occur (see
mode 4) a message saying "CHANGE INT OR INF" is printed.

For details on the form of the packed video file, see Appendix Ii.

The status byte received from CTL during serial poll is printed each
time a video scan line is to be received. In "PRINT" mode this byte
is printed on a line above the video data; in "file" mode, a maximum
of 36 status bytes per line are printed.

-6-....



SE O 1- Peripheral Commands for NIC/CTL

In the previous section, modes 1, 4 and 5 were described for ube in

controlling the C1000. In this section, the peripheral "commands" for

use with CTL are described. These commands are invoked as modes

2,3,6,7 and 8.

This mode may be used to automatically down load Z-80 code (command 8)
from NIC to CTL and to cause this code to be executed. However, MAIN
itself does not at present include code to execute the "command 8"
corresponding to CIL command 8. The two mode queries are "COIMAND#?-"
and "FILE NAME?-". The first query is a formality since only 8 can be
entered. (Previously two commands were possible.) The file name is
the name of the NIC file containing the code to be down loaded to CTL,
(see note below) This code may be most conveniently developed on a
Tektronix 8002 Development system and then stored on the Comm-Stor as
a WHEX file. (see Mode 3) This WHEX file is then transferred to a
NIC file using Mode 3.

The code is loaded starting at location 0900H in CTL and should have
entry point 0900H. A total of 512 bytes are loaded.

The only other restriction on the code is that is should return via a
jump to subroutine RETURN. (use JP 14EH)

The NIC subrountine corresponding to CTL "COM 8" must include a
command table transfer followed by a call to MONITOR near the begining
and at least one call to MONITOR at the end of the command. (Other
calls to MONITOR may be required if data is to be transferred from CTL
to NIC.) See NIC "COM 1" or "COM 2" for examples of programs which
merely pass the command table to CTL.

Mode 2 is normally used as a temporary expedient to try out new code

in the CTL.

NOT Mode 8 may be used to easily modify Z-80 code before it is
transferred to CTL. The code to be modified must be loaded into NIC
"data" memory starting at octal 100000. The modified code can then be

transferred to CTL by using Mode 2 and replying to "FILE NAME?-" with
a non-existent file name.

model 3

This mode is used to transfer and store Z-80 code from another device
to NIC. This code can later be down loaded into CTL using mode 2, for
example. The transfer is via the NIC serial input (RS-232) and
specifically requires that the code be transferred in the form of a
Tektronix WHEX (hexadecimal) file (see *, Appendix D). Mod 'I was

-7-



specifically designed to be used with a SYKES Comm-Stor (communication
storage unit with floppy disk storage). It can be used howtever with

any computer (or possibly intelligent terminal) which can output the
required WHEX file and respond (start sending) to the command "!b

file" where file is the user supplied answer to the query "FILE
NAME?-". It should be noted that NIC requires 8 bit ASCII with the

eighth bit always I at various baud rates from 110 to 1200. No other

This mode is used to transfer part of CTL memory (in [locks of 256
bytes) to NIC where it can be examined using mode 7 or examined and
changed using mode 8.

The mode query is "HEXN-" to which the user should reply with the 4
digit hexadecimal starting address of CTL mLmory to be examined
followed by a single digit representing the number of 25b byte blocks
to be transferred.

mode j

Displays NIC data mamory (starting at 100000) in hexadecimal from (5
nibbles/NIC word) at 32 characters/line. The number of bytt:ea (2
nibbles/byte) displayed is given by the contents of location NBY5 (see
symbol table for SEGIA) . If mode 3 or 6 is run prior to mode 7, NBY5
contains the number of bytes transferred during mode 3 or 6 operation.
(Note that during mode 3 the CTL code is stored in NIC data memory
prior to being filed.

* Examine and change "hexadecimal" data in NIC memory. This mode may be
used to modify the CTL program to be stored in CTL in mode 2
operation. Note that CTL memory locations 0000-07FF (,04e bytes) are
in EPROM and can not be changed. (See Appendix C for the mdp of
memory in both NIC and CTL.)

The mode query is OCT-, to which the user should reply with the (up to
7 digit) octal starting address of NIC memory to be examined and
possibly changed. (The address given is right Justified zero-fill.
Thus, 100=0000100. Usually the address will be 100000 plus.)

The contents of memory at this location is th,,n di-iplay(,d as I
hexadecimal digits (5 nibbles in each word). The user may respond
with

(a) space (actually any sequence of I to 4 ch raoters) followed by CR.

(b) 5 characters followed by CH.

-8-
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(c) CR with no preceding character.

If (a), then the next word is displayed with no change to the current

wo rd.

If (b) , the current word is changed to the value given and the next

word is displayed. (If the value is not hexadecimal, then the changed
word is nonsense.

If (c) , then the mode is exited with no change to the current word.

- .
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SECTION 111 Miscellaneous Operating Notes.

There are various "escapes" in MAIN which may be used to change the
flow of program execution. These are listed and discussed below.

CONTRQL-Q: If control-Q is typed at any time that MAIN is waiting for
input from the user e.g. while waiting for a reply to a
mode query, a jump is made to NICBUG. The user can then
examine memory or jump to the NIC operating system
(monitor) by typing 7bOOG. A return to MAIN can De made
from N1CBUG by typing 71G.

CONTOL.: Similar to control-Q except a jump is made to the start of
MAIN which will cause MODE?- to be typed. This is a
convenient excape from a mis-typed input (Note that
rubout does not work in MAIN.)

COTj 1 -: Must be typed to excape from the "no find" condition in
mode 3. The end-of-file character which mode 3 expects
is control-Z. If this character is never sent (e.g. if
the file does not exist in the sending device) , it must
be provided by the user.

Any character: If a "hung" condition is encountered, it is u.ually
possible to escape by typing any character. This
condition usually occurs either when NIC is trying to
communicate with CTL or CTL is trying to communicate with
the bus (e.g., the C1000) . In the former case, a Jump to
NICBUG is made; in the latter case, the state of CTL is
printed out (see Table 2) and a jump is made to NICBUG.
In either case the user should try to determine the cause
of the hung condition before continuing. Frequently, all
that is necessary is to return to MAIN (use 71G) and use
mode 1 to reset.

-10-
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ROW 1 (CTL Command Table). HOW 2 (CTL Hcjister_

Identifier Value Identifier Value

Code - Name Code - Name

0 = COMM L = L REGISTER

1 = NLIST H = H REGISTER

2 = LISIP PC= PROGRAM COUNTER

3 = LISIS SP= STACK POINTER

4 = LIS2P A = A REGISTER

5 = LIS2S C = C REGISTER

6 = LlS3P B = 1 hEGISTER
7 = LIS3S E = E REGISTER
8 = TALKP D = D REGISTER
9 = TALKS 0 = 8291 INTl
A = EOSC 1 8=291 INT2

E = NDAT 2 = 829 1 ADRST
C = NDATB 3 = 8291 ADRO0

D = DATADD (LO) 4 = 8291 EOSR
E = DATADD (HI) 5 = 8292 INTST

F = DUMIL 6 = 8292 EHROki FLAu
0 = DUM1H 7 = 8292 CONTH01LFEH ',TATUS
1 = MESS 8 = d292 BUS STATrUS'
2 = STATI
3 = STAT2
4 = RETADD (LO)

5 = RETADD (HI)
6 = LCOMM
7 = MAXBLK
8 = STACKP (LO)
9 = STACKP (HI)
A = COUNT (LO)

B = COUNT (HI)

Ta'able 2- CTL State Data Returned on interrupt

-11-
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SCIOIV CTL Software

The original CTL software as outlined in and listed there has

been modified. The major modification is the inclusion of the

ability to interrupt program execution and relocation of the

program to origin 0. This allows the program to be put in EHROM

so it does no. have to be down loaded from NIC. Other changes

were made. For example, no check is made of the SYC swit'h to

determine if CTL is the controller in charge ot' the bus.

The CTL software (now actually "firmware") is refered to below as

CTLF1 (CTL firmware 1). It consists of the following components:

(1) An initialization routine which sets various registers in the

6291-set and causes the IC (interface clear) message to be ;.ent

on the bus. (Assuming SYC is set.) The routine is always run

whenever a software reset is done (CTLRS) and on power on

(provided hardware latches permit it).

(2) An "automatic" test module which is invoked if address switch

0 is "on". This module is invoked under the same conditions as

the initialization routine.

(3) An interrupt driven routine which transfers CTL state data to

locations starting at the end or the command table. (The command

table presently starts at the bottom of RAM at 800H.) Thim

routine starts at 38H. Interrupt mode 1 is enabled so that

whenever an interrupt occurs, this routine Is activated. Note

that a NIC C'H.IW inntructlon will cause a Z-bLu Interrupt it

interrupts are enabled. Interrupts are disabled whenever data is

being transferred from NIC to CTL.

(4) 6 "command" routines. These command routines are labeled COM

1, COM 2, COM 4, COM 5, COM 6, and COM 7. A seventh "command"

(COM 3) may be loaded and run at 900H.

These commands are table driven, i.e. a 20 byt tab, e ont l1ninq

the number of the command to be executed and o'ommand pa ramt .rs i5

transferred from NIC to CTL prior to command ,executlon. Three of'

the commands (COM 1, COM 2, COM 4) transfer data to or from the

bus while two of the commands (CUM 1 , COM b) transfer data to or

from NIC. COM 7 is used to transfer data dirt ly from th, bus to

NIC. A brief description of these "commands" ind the requirt-d

parameters follow;

These commands always exit with the ATN me:ssag, inouet ive :1c that

as long as a bus command is not being executed, the busA i. n an
"idle" state.

Ut
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C (NL1ST, LISIP, LISIS, LIS2P, LIS2S, LIS3P, LIS3S, NDAT,

NDATB, DATADD)

This command causes data stored in the CTL "buffer" starting at

location DATADD (2 bytes) to be transmitted on the bus to NLIST
listeners (up to 3) identified by their primary/secondary address
(LISIP/LIS1S, etc.). The number of bytes transferred is

determined by NDAT and/or NDATB as follows:

(a) if NDAT and NDATB are both zero no data is sent.
Listener addresses are sent however provided NLIST 10.

(b) if NDAT 0 0, NDAT bytes are sent (0 < NDAT < 255)

(c) if NDAT = 0 and NDATB 1 0 then NDATB 256-byte blocksi
are sent where 0 < NDATB < 4 since up to 1024 bytes may
be stored in the CTL buffer. The last byte transferred
is accompanied by the END message. (EOI active.)

The NLIST device addresses (pairs) are sent prior to sending the
data. If a secondary address is 0, it is not sent.

The universal unlisten message (UNL) is sent after all the data
has been transmitted.

Q j2. (TALKP, TALKS, EOSC, NDAT, NDATB, DATADD)

This command transfers data from the bus to the CTL "buffer"
starting a DATADD. The amount of data transferred depends on the
values of EOSC, NDAT and NDATb. The rules are as follows:

(a) If an END is received with the nth byte and n is less than or
equal to the amount of data "expected" (see below), then n bytes
are transferred.

(b) Similarly, if EOSC is not zero and a character is received
which matches EOSC, n bytes are transferred.

0 (c) The "expected" amount of data is given by NDAT and NDATLA as
for COM 1 i.e. if NDAT 4 0, then the expected number is NDAT while
if NDAT = 0 and NDATB 1 0, NDATB 256 byte blocks of data are

expected.

(d) If END is not received (or EOSC '0 and no match character is
0 received), the "expected" amount of data is transferred.

(e) If NDAT = NDATH = 0 the "expected" amount of data is
considered to be unknown. In this oa:e the number of hyt, -
transferred is given by the above rules exotept t.hat NDAT'H i:e

assigned an implicit value of 4 (the maximum number of' hI,,:

- 13-
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which can be contained in the CTL buffer). In addition, it' END
(or matching EOSC) is recevied, the amount of data received is
"returned" in NDATB and the first byte of DATADD: (NDATH contains
the least significant byte of the 2 byte value returned).

Before the data is gathered from the bus, the talker address given
by TALKP/TALKS is transmitted to the bus. If' TALKS = 0, no
secondary talk address is transmitted.

After data has been gathered, the universal untalk message (UNT)
is transmitted to the bus.

C __4 ( LlS 1P , LIS 1S )

This command responds to a request for service, polls (serial
poll) the device with address LISIP/LISlS (LISIS = 0 means no
secondary address) and returns the serial poll "status byte" to
NIC. (The "status byte" consists of the uniline message, HQS, on
data line 7 and STB on data lines 1-6 and 8. If the HQS me:ss:3age
is true, the addressed device is requesting service; otherwi.se it
is not. Status information may or may not be passed in the
multi-line STB message. The C1000 passes no status info:'mation.)

It in noteworthy that the t'1000 never reauest s.ervice if I'N ir
inactive. Thus the first action in COM 4 is to activate ATN using
the TCNTR command to the 8292. (This may cause problems with
other devices.)

After the SHQ message is received by COM 4, the serial poll
enable, SPE, me.qsage is sent followed by the address of the device
to be polled. Next CTL goes to stand by to receive the "status
byte" and return it to NIC provided CTL is not in the "automatic"
(test) mode.

Next the universal untalk message ('NT) is sent followed by the
serial poll disable message (SPD).

COM ? (TALKP, TALKS)

This command passes each datum from the bus directly to NIC
without using the CTL buffer. Thus, in a sense it is a
combination of COM 2 and COM 6. Like COMM 2 it addresses the
talker using TALKP and TALKS. Using COM 7 it is possible to
receive "files" of data longer than 1024 bytes.

COM 7 ends reception when the END message is received (EUI i
asserted) with the last datum. When this happens the SRVC bit in
the CTRLO port is set such that the NlC instruction CTLHD of'
CTLRDC will "see" the 8th bit of ACC set to 1. It is reset before
COM 7 returns.

-14-
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Non-bus Commands

£QkI~(NDAT, NDATB, DATADD)

This command transfers data stored in CTL starting at DATADU to
NIC. The use of NOAT and NDATB are as for COM 1.

CO 6 ( NDAT , N TBD AD

This is the inverse of COM 5 i.e. , data is transferred froim NuG to
CTL "buffer".



SQCT1N V Software Maintenance

In this section some miscellaneous information concernlngr

software maintenance for both CTL and NIC is presented.

NI of tware ..

All NIC software was written in Nicolet Assemr ty Language usng

the Disk Editor (DISKED), and assembled using the Nicolet Diik

Assembler (ASM), (see Appendix E). The source program MAIN is

written in 6 segments which should be individually assembled.
Any given segment is completely within a page (pages are 1024
words long starting at address 0), but there may be more than one

segment per page (see Appendix C). Lntry 7oi tr t.xternol tc !

given segment are always given at the end of the segment (in a

list of externals) where they are relatively easily accessible
for change. It is important to make note of values assigned to
these entry points so that software changes in one segment
causing a change of entry point address will o. changed in tl?,'

list of externals of other segments.

The first segment (now called SEGIA) but latter versions may have
a different suffix letter) is partitioned into 3 sub-segments
call d SEGIAI, SEGIA2, SEGIA3 for ease of transfer to backup
disks. (A maximum of 4 complete tracks can be stored in data
memory.) Before assembly these sub-segments should be combined
into one segment using the DISKED K command.

The source software is also stored on floppy disk (in the Sykes
Comm-Stor) using the DISKED L command on the complete source

program. (All segments are combined using DISKED and the command
K, NICP, SEGIA, SEG2A, SEG3, SEG4, SEG5, SEG6.)

Assuming that NICP has been created and DISKED has been invoked,
the file can be transferred using the Comm-Stor command
I HI1NICP#LB5NICP.

I = Comm-Stor prompt.

H = Head and store from modem port.

NICP = Name to be assigned to the file (the name does not have
to be the same as that being transferred.)

# Separator for a command to be sent out of the modem port
prior to data reception.

L NICP is the DISKED command "list file NICP".

In order to transfer this program back to NIC, a NIC program

-16-
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called COMNIC is available (see Appendix D). If COMNIC is not
available in "run" form it should be assembli d using A5M and
overlayed on program MAIN since COMNIC uses several subroitines
in MAIN. Assume MAIN has been loaded, simply use R1UN LOJEH
followed by COMNIC:G.

COMNIC transmits a send command to Comm-Stor in the form
!S6file-name where file-name is given by the user in respon.3e to
the query "FILE NAME?-. If the file exists in Comm-Stor, it will
be transferred to NIC and stored under file-nane:A. This now
file will then be essentially identical to the one oriqinsi1ly
transferred from NIC and may be edited using DI2KED.

CTL Software

The CTL software was written on a Tektronix 8002A Micro-Prooessor
Lab using the resident editor with Zilog mnemonics and asserribled
using the resident assembler (see Appendix F). The source
program is stored in 6 segments, partly for logical reasons and
partly so that any given segment will fit into the 300 line
buffer of the editor. The segments are as follows:

CTLSYM1 - The list of equate:.

TTLMACI - Macro definitions.

CTLMAINI - Main control routine and anci]lary routine:.

TTLSUBSI - All command subroutines except C)M].

TTLSUBO1 - Command subroutine COMI and the iutomat ic ' 1'E.'

routine along with its bCD to ASCII routin c.

CTLSTOR - Parameter table and other 1AM sttorage definitions.

These source subroutines are stored on floppy disk with b;ick up
disks.

The machine code can be transferred to CTI in two ways. ( ne
method is via Tektronix WHEX files as de:;criu I undt-r m1,1- in
Section II. This method is used for code tt,,t i-- to to (1 wn

loaded into CTL RAM. The other method is,, to t rirtfvr t,,. ," l'

into EPRUM as described below.

The PROM burner used at PML is on a CP 'M h,,, :2,v-tm. ! tuc I t

is necessary to transfer machine code from f 'e, rJO A t , I in
the CP /M based system. This is pI',_hmp list# I u 'r t h' .' A CoMM
command (see Tektronix 8001/800, Systcm U:ir'.: N,- w., t -I r:iut
#11 , Spring 1980) to send the file and pr',.','o i Ki F( I t ., In
Appendix G) to receive the file. Mo( m P r' t j I 1 1 .4 l .,J wilth

-17-
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COMM - see figure I for the appropriate cablinp diagram,

PIN# FUNCTION CODE FUNCTION C 0E

2 Transmitted Data TXD _ .eoeived Data FX 1)

3 Received Data RXD Transmitted Data TXD

5 Clear to send * CTS _ Request to Send RFTS

7 Signal ground GND --) Signal Ground GND

8 Signal Detect DCD _-- <Ea__ Data I erminal hedy DTR

O A jumper on the Communication board may be changed to use PIN 6.

N o t ej

(1) CTS must be on before the start of' data trainmi.siion btef',r'
COMM is called) . It may be set off during transmi.s.ion Io

halt transmission.

(2) DCD must be on before and during data transmiszion.

(3) PIN 4 is the 8002 RTS line which is always ON. It. muiy bo

used by the CP/M system if necessary.

Figure 1 - HS-232 Cabling Diagram for communicati)nl with thc i
Tektronix 8002A J101 Modem Port.

4
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The file transfer is initiated by first loading the assembled
code to be transferred using the command LOAD "file", where
"file" is the name of the file to be loaded. (Optionally, th "
memory area to be loaded can first be filled with hex FF so that
areas of memory which will not contain code will contain FF. Use
FILL start-address end-address FF.)

Next use the COMM command:

COMM P:OA.

This is followed with a request for a Formatted Upload by typing:

NULL start-address end-address CR

(NULL is SHIFT/CONTROL @)

7
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APPENDIX A- Address Switch Description

The address switch chip contains six single pole, double thr,,w
switches. These switches are numbered (left 'o right) from 1 to
b. (Note switch 1 corresponde to "lopical" Fwitch 0.)

Switch 1 is the SYC switch which may be used to initialize CTL as
the system controller in charge of the bus. Normally (with the
present software) this switch should be in the "set" position or
"off" as marked on the switch. (Set means that SYC is active.)

Switches 2-6 can be used to set the primary address of the CTL,
switch 6 corresponds to the least significant bit of the 5 bit
address etc. A switch in the off position means that the
corresponding bit is set (to 1).

With the current software, the CTL can not be iddressed as i
talker/listener since it controls what acvl ice,: ar tc tj 11. .:rd/,r
listen - CTL knows it is a listener if another device is anked to
talk. Thus the address switches are not used as such, but are
instead used to deternime "automatic" or "manual" mode of
operation of CTL as described In Section I. Again, a bit Is
"set" by putting the corresponding switch in the "off" po:itton.

-20-
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APPENDIX B Video Data riles

Each pixel in a video frame (one or more scan lines of video) is

an 8 bit byte representing a relative intensily value from 0 to

255. These bytes are packed 2.5 bytes per NIC 20 bit word. NIC

data memory (starting at 100000) is used as a buffer to hold 4

tracks worth of data before it is written to the disk. These 4

tracks hold 6144 words or 15360 bytes of video data. This

corresponds to 15, 30 and 60 scan lines at INT values 4, 2, 1

respectively. When unpacking the data for display (or other)

purposes it is necessary to know the number of scan lines, n, and

the value of INT which was used. This infromation (and more) is

containing in the file directory as follows:

Directory Word Interpretation

Core buffer address Starting x-coordinate (binary form)

File size (words) File size (words), (note 1,2)

Program starting address (PSA) n and INT, (note 3)

The file starting track number is, of course, also Included in

the directory.

NojV_ - The last track will seldom be complFtely filled with
video data.

Note 2- The file size is actually the number of tracks times
1536 (3000 octal).

Note - The Interlace number (1, 2 or 4) is stored in bits 11-14

of the PSA and the number of lines, n, in bits 0-10.

-21-
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APPENDIX C Memory Maps

NIC Memor-y Map
Octal

Addresses

0
Command Table

23

71
Camera "Ma in"

SEG 1A 1432

1500
Command Subroutines

1664

1665
Externals, Definitions and Common

1740

-22-
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2020
Error and other Subroutines

SEG2A 2343

2344
Externals, Definitions and Command

2367

2420
Disk I/o Routines

SEG3 2554

2555
84 Externals and Switch Storage

2567

2605
SEG4 I Packing Routines, etc.

3303

3304 External Reference

3310
Tekhex "Routines"

SEG5 3744

3745
Externals, definition and scratch storage

3760

-23-
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4010
', Miscellaneous Routine-;

SE Gb 4411

4412
I Externals and Definitions

4425

4632
I Nicbug 11

5365

5366
Not used

5777

-24-
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6000
Not used

7577

7600Monitor Head

7777

-2



Locations 100000 - 117777 are used for data storage. Note that
the Nicolet computer has a 70000 (octal) gap between "program
memory" and "data memory".

GTL Memory Map

Hex
Addresses

0
Intialization

24

38
i, Interrupt Routine

CTLMA.INI 7F

80
I, Command Calls, etc.
bF

CO
: 16FMiscellanecus Routines16F

174.
TTLSUbS1 1 All Command Subroutines Except COMi

323

324
TTLSUBO1 COMI and TEST

4 1D

I Unused .
HOM 7FF

800
', Command Table
813

814
Miscellaneous Data

I Temporary State Storage on Interrupt
82F

I
6'' -26- .. .
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C AA N E ,

/ CAMERA MAIN (NOVEMBER 6,1981)
/ CAMERA MAIN (NOVEMBER 6, 1981)"

// MAIN DRIVER PROGRAM FOR CAMERA CONTROL. TH I PROGRAM PFRF()MS
/ VARIOUS BASIC OPERATIONS HAVING TO DO WI'H CO)NTROII ING Ti:
/ HAMAMATSU C1OOO CAMERA VIA THE NIC-1188/CTL INTERFACE.
/ IN ADDITION VARIOUS CONTROLLER FUNCTIONS ARE P-RFORMED. EACHl FUNCTION
/ IS CALLED A MODE (OF OPERATION). AT PRESENT '7 MODE.S HAV: BiEEN
/ IMPLEMENTED AS FOLI.OWS:
/

/ MODEl - RESET THE CAMERACONTROI,ER (NO LON(;ER HAVE To B(XDF lOAD)
/ THIS OPERATION SHOULD USUALLY BE rH- FIRST OPEFATION ON SY'TrEM
/ START AND MAY BE REPEATED ANY TIME THE USER WISHES TO
/ IN RAM WHICH MUST BE RELOADED EACH TIME THE CTL IS TURNED OFF

*/ ,

/ MODE' - LOAD AN) EXECU1TE SPECIAL "COMMANDS". AT PRESENT THE
/ CTL RECOGNIZES ONE OP'IONAL COMMAND (NO. 8). T1I I
/ COMMAND IS NOT PART OF THE MAIN SEQUENCE OF Ci'. PROGjRAMS AN!)
/ MU-ST BE LOADED BEFORE CALLING. AT PRESENT, IT IS A'SIuMF. IHA F THE
/ CORRESPONDING NIC COMMAND PROGRAM IS IN NI C CORE. THE MODE OUJF.HY IS-
/ COMMAND #?- (REPLY 8)
/ FILE NAME'?- (REPLY WITH Till- NIC FILE To il: I.ADEID)
/ [OPTIONAL SPECIAL DATA, DEPENDING ON T!IE COMMAND]
/

/ MOI)E3 - TRANSFER AN) TRANSFORM A TEKTRONIX 800 ? TEK-HEX
/ FILE FROM COMM-STOR TO A NIC LOAD FILE. THIS- MODE PROVIDES FOR
/ EASY TRANSFER OF ASSEMBLED Z-80 CODE TO NIC AN1D THENCE T) CTL.
/ THE MODE QUERY IS -

/ FILE NAME?- (RESPOND WITH THE COMM-STOR FILE NAME WO OH
/ ALSO BECOMES THE NIC FILE NAME)
/ NOTE- IF THE FILE DOES NOT EXIST IN COMMSTOR , THIF ISEH WI ll.
/ BE INFORMED OF TH IS. HF MUST THEN TYPE ^Z Tl tT P-OGRAM tN!RUL.
/

/ MO1)E4 - CAMERA SET-UP. USING THIS M,')DE, ANY )F ') LEG(IFIMAIE.
/ CAMERA SI.:f-UP COMMANDS GIVEN IN CAMERA TAHLF AR: SENT To 'l, :AMERA.
/ THE MODE QUERY IS -

/ MNEMONIC?- (REPIY WITH ONi. fOF TIIE 3 [.ETFi.,R MN.M,)N[,
/ CODES: OUT INF XCO TNT MAi"
/ THE CU , R.EN'T VALiUE T:' THE N PR INT i AFiEP Wlir H U i;i! T ' 1,Ek K A TY -p I.-
/ IN A NEW VALUE OR CR 10 RETATN THE S IVEN ONE.
/ NOTE THAT AT PRESE NT TilE USER O D ri CHI. W(f',IAN(C 'f W!, (1 f; Vt.,:,"
/ THEH FORMAT OF DA TA SENT TO THE CAM:HA . IT I S L ) .1TAY A I'
/ ITS DEFAULT VALUE OF 1 MEANING ASCII DATA.

/ MODEc - 1i5TtIN A "FRAME" OF VIDEO DATA (I'iF :i/En- A FR!A-E IDEPENDS
/ ON THE CAMERA TAHLE VALUE:S FOR XCO AN!) ITNF N )-N THCU: COMMAN 1)
/ THE MODE QUERY IS -
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/ FILE NAME'?- (REPLY WITH THE NAME OF THE NIC FILE 'T iEcF:IVE
/ THE DATA OR WITH "PRINT" WHICH WILL CAIJSE THIE DATA To IDK'
[.. / PRINTED BUT NOT STORED. IF "PRINT" IS GIVEN, THE ACTIIAL FORM

./ OF THE PRINTED VIDEO DEPENDS ON THE INPUT FORMAT (INF). IF I OR 3,
/ THE DISPLAY IS CHARACTER (000-256) FOLL-OWED Y "ILANK", 16
/ PIXELS/LINE. IF 2, THE DISPLAY IS 2 CHARACTER HEX (0O-1.F) WITH
/ NO BLANKS AND 32 PIXELS/LINE.)
/ FRAME'?- (REPLY WITH VII,VII,VID FOR 1-LTNE VIDEO, A FRAME
/ STARTING AT X-COORD GOING TO HIGHER X-VALES, A FRAMF

/ CAMERA MAIN (NOVFMHER 6,1981)
/ STARTING AT X-CORD GOING TO LOWER X-VALUES RESPECTIVELY.
/
/ MODE6 - TRANSFER CTL MEMORY TO NIC AT 100000 IN PACKEI) FORM.
/ THE MODE QUERY IS -
/ HEXN- (REPLY WITH '4 HEX DIGIT ADDRESS AND A SINGLE 1)10 [ T
/ SPECIFYING THE NO. OF 256 BYTE B1LOCKS WANTE).
/ E.G. OC0o4 MEANS ADDRESS COO AND )) BLOCKS)
/ THE DATA )DI'AINED MAY BE )ISPIAYED) BY CALLIN,; MODE'//

/MODE7 - DISPLAY MEMORY IN HEX FORMAT. THE REG' )ON DDISPLAYED S';ARTS
/ AT 100000 AND IS NW3 WORDS LONG WHERF NW3 T'S OBTAINED BY IIINNING MODE3
/ OR MODE6. THE USER CAN ALSO CHANGE NW3 HOWEVER.
/ THE WORDS ARE ASSIMEF) TO BE IN PACKED FORM.

* /

/MODE8 - DISPLAY NIC WORDS IN HEX AND PERMIT THE ISER To CHAN(;E{ THE
/ DISPLAYED WORD (ALSO IN HEX). THIS MODE CAN RE USED TO PUT PROGRAM

/ PATCHES INTO CrL.
* / THE MODE QUERY IS -

S/ OCT - ( REPLY WITH THE STARTING ADDRESS (OCTAL) OF NIC
"/ MEMORY TO BE OBSERVED AND/OR CHANGED)

/ THE PROGRAM THEN DISPLAYS THE FIRST WORD AS 5 HEX DIGITS AND
/ WAITS FOR USER RESPONSE. A SPACE (OR ANY SEQUENCE OF 1 TO i
/ CHARACTERS) THEN CR WILl CAISE NO CHANGE.
/ IF 5 HEX CHARACTERS ARE ENTERED THEY WI1.L. REPLACE THE DISPLAYED
/ WORD. THE NEXT WORD WILL THEN BE DISPILAYEI), ETC. TO EXIT THIS

./ MODE REPLY WITH CR ONLY. THE CHANGED COI)E CAN BE
/ LOADED INTO CTL MEMORY VIA MODE 1 WITH A NON-EXISTANT FIliE

* / NAME.
* /

0 /
/ THE USER MAY EXIT" C FLSYS VIA NICBIG TO NlIC Y 2 ANI) STORE "I I:- PR OGRAM
/ DAtA FOR LATER L' . USE STORE NAME 1o0000-lo ,13;lO00000:p

/ NOfE -- WlIFN RE-,i'O)NI)IN C TO A QJERY, TIE USER MAY TYPE -, T, APORT
/ THE M-bE. TYPIN(; ^,., WILL BRING 'Hl ' SER TO NICHI G (IF LOADFD).
/ VALUE A;,Tl;NFD T) A O TR'!'.
// PARAMETER TABLE

0 1 C)MN, 0)

-



1 0 NI ST!, 0

4 0 LIS2P 030 LI SS, 0

6 0 LI S3P 0
7 0 L IS3S 0

10 0 TALKP, 0
11 0 TALKS, 0
12 0 EOSC, 0
13 0 NDAT, 0
14 0 NDATB, 0
15 0 DATAL, 0
16 0 DATAH, 0
I' 0 RET I., 0
20 () RET AH, 0
21 0 MESS , 0

I

CAMEHA MAIN (NOVEMRFR 6,1981)
22 0 DIN 1 , 0 "-

23 0 f)UM?, 0
*/ "

/

/ )EFINI TION';
LIS'rEN=:40 /OCTAL BASE FOR I.ISFNFWS
TALK= 100 /OCTAL BASE FOR TALK
CTL=1 /ADDRESS ASSIGNED TO CONTROLJI[-
CAMERA:2 /ADDRESS ASSIGNED TO C-AvENA
BASE= 140 /BASE FOR CAMERA "SECONI)ARY A)DEESE.;"
OUTF=1 /OLJTPUT FORMAT (1,2)
INF:2 /INPUT FORMAT (1,2,3)
XCOORD:3 /X-COORDINATE (0 - lO;?2
INTERL=4 /INTERLACE (1,2, 4)
HORES:5 /HORIZONTAL RESOLIJTI,)N (1, , ,4)
EXTAN:6 /EXTER NAL ANALOG (1 =oFF
MARK:7 /MARKER ON /)FF (1 :ON)
VIDfIN=1O /VIDEO INPUT
VIDINI=11 /VIDE() IN & INCREMfNf
VIDIND=12 /VI DE() IN &DECREMENT
SLI CE 13 /SLI CE I N PUT
SLICEI:14 /SLICE IN & INCREMENT
S1,IC)=1 /SLICE IN & DECREMENT
BIJFFEli= 16 /BIJFFEl I)I:SPLAY/

CTL[CF '406,'
CTL H 1): 4 4 () h4.
C TLR D(= 411 ) W
CT[.SK : O t,
C'LW R : 40' 1

-3-£o-

•, - . ° , . . , , • . - ° • • , - , , . . ° . . % . - • . .. , . ° -



CTLRS 4072

// CAMERA TABLE (DEFINES CAMERA COMMANDS Ai!) MNEMONICS)
/ EACH ENTRY CONTAINS THE FOLLOWING DATA IN T,: SFoUFNCE SHOWN-

/ MNEMONIC - 3 LETTERS IN PACKED ASCII (RI,11T ,USTIF TK)-
/ CODE - OCTAL SECONDARY ADDRESS DEFINING THe COMMAND
/ NNIB - NO. OF NIBBLES IN THE COMMAND DATA (0-5)
/ C-DATA - UP TO 5 NIBBLES OF NUMERICAL DATA (LEFT JU-.)

24 576564 CTABIE, 0576564 /OUTPUT FORMAT (OUT)
25 141 BASE+OUTF
26 1 1
27 200000 0200000 /DEFAIULT 1
30 515646 0515646 /INPUT FORMAT ([NF)
31 142 BASE+INF
32 1 1
33 200000 0200000 /DEFAULT 1
34 704357 0704357 /X-COORD (XCO)
35 1 43 BASE+XCOORD
36 3 3
37 1211000 1211000 /DEFAJLT 512
40 515664 0515664 /INTERLACE (INT)

41 144 RASE+INTERL
42 1 1
43 400000 0400000 /DEFAULT 2
44 554162 0554162 /MARKER ON/OFF (MAR)

/ CAMERA MAIN (NOVEMfiER 6, 1981)
45 147 i3ASE+MARK
46 1 1
47 0 0 /DFFAIULT 0 "t

50 6651?1 0665121 /1-LINE VIDEO (V11)
51 150 RASE+VIDIN
52 0 0
53 0 0
54 665151 0665151 /1-LINE VIDEO + INCREMEN' (VII)

55 1151 BASE+VIDINI
56 0 0
57 0 0

- 60 665144 0665144 /1-LINE+DECRI•MENT (VID)
. 61 1 52 BASE+VIDIND

62 0 0
63 0 0
64 6546 04265460 /BII:FFER DISi'PL.AY (Rill.

S6') 1156 BASE+ flJFF R '

66 0 0
-. 67 0 0

70 300 300 / 0 To TF. -RMIN A F- THE TABLI.F
71 300 1700 START, ,]MS 0( RLF
72 300 1676 dMs 5o1 4P

.. . . . . . . . . . . . . .
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73 '7 7
"/14 1) 0

TEXT % MO
76 414 i' l 1 )'? 
77 157700 -0
100 3001667 HPT, ,MS 0ECHO
101 462223 A-MZ (2;) /CONTii)I,
102 21,0()0 .KR
103 10 10' iMP )A PORT

104 4b2261 A-MZ ("1
10) 210)2000 ZERz
106 1 34 iMp MODEl
10/ 446226? A-MZ ("2

110 21 620(X) ZEHZ
11 1 216 IMP MODEd
112 462263 A-MZ (f"

11 3 21 62000 ZERZ
11 4 263 iMP MO DE3
11 64622 6'4 A-MZ ("14
11b 2162000 7.HZ
11 7 35'S IMP MO I)E4
121) 1622 65 A-MZ ("',
121 21 62(X)0 ZFRiZ
122 560 ,MP MO DF%)
12 4462266 A-MZ ("f
1,74 21 ()000 7 F R .

12b~ l 2 J P M) 0 )E 1-"

1,26 4622 7 A-MZ ( "7
12/ Y 1 1';(X)0 / ERz
130 1 d -5 IMP MODE
I 31 462270 A-MZ ("8

1 3") 7 1 iMP ST A RT
1 3j 1 345 iMP MODE,.

/ CAMERA MAIN (NoVEMBERi 6,1981)
/
/

134 21'0000 MODEl, ZERA DIUMMY
13'5 2410000 AC(CA /IF NO FILE, A:Y1M(IK IT I: A: '!-.A,'.Y !N 7,fRi-
1 36 3001711 ,iMS 0;'ERTAB /ZERO TH. CON(IMANI) I'Al F
1 -37 T A B1 A

/ INIT IA1.7F THI CA MERA TABLE TO DEFA TJI.' VAI.,!W.*:'
140 3001710 iMS PSEARCH
141 576564 05765611
142 (1 0
14 1 200000 0200000
145 1 1

114'S 214 TABL

i~ ''ii "°./"'o.°°-°'' -''' 'o-,.'~
°
, .. ''-' i °ii "''' ? " i°'''

" '"
," '%. °"- '° °''° .%.% ' i' ,°

° "
' -

°
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146 I 1

147 3001710 JMS @SEARCH
150 515646 05 15646
151 0 0
152 200000 0200000
153 1 1
154 24 CTABLE
155 1 1
156 3001710 JMS S EARCH
1 L7 '04 357 0704 357
160 0 0
161 1211000 1211000
162 3
163 24 CTABLE
164 1 1
165 3001710 JMS 9SEARCH
166 515664 05 1566 4
167 0 0
170 400000 0400000
171 1 1
12 24 C TA . 1':
173 1 1
174 3001710 J M s 0EARCH
175 5 4162 05541 62
176 0 0
177 0 0
200 1 1

201 24 CT ABLE
202 1 1
203 4072 CTLRS /RFSET THE CTL 
204 21 f0000 Z ERA /FORCE CTL TO POOT LOA
205 21 65b6 3 ZERM SCFLC-
206 21 0000 ERA
207 2170000 ZERA
210 21 70000 7ERA
211 21 7000 0ZERA
212 21'000 /. ERA

13 21 10000 Z ERA
2 14 4002 C TLCF /C .A R
213 7 1 JMP ST A RT

/ CAMERA MAIN (NOVEMBER 0,1981)
/

* -III/IIIII//IIIIIII/III/II/I IIIII/III// IIII/II/I////IIIII/I

216 300 171s MOI,', .IM S "GiFTF I. /PIJT F IN NC CORE
217 Y1 JMP START /ERlI H I-XI r FROM G;TF II.
220 300 1'100 JMS C RLF

-39-
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221 300 1676 MODE21, JMS @UNP
222 13 13
22 3 0 0
224 4357 TEXT % CO
225 555541 MIA
22 6 564403 ND#

227 371577 ?-%
230 3001711 dMS OZERTAB

231 0 TABLA
23? 3001667 JMS PECHO

233 2405413 ACCM TEMP /COMMANI) SHOULD BE A%'I ;O(0

234 462270 A-MZ (270
235 240 JMP # +3
236 110011 MEMA (11 /STORF AT 900H

237 243 JMP #1+4
240 462270 A-MZ (270
241 221 JMP MODE21 /WRONG COMMAND #
242 11 O 11 MEMA (11 /STORE AT 900H
243 2404016 ACCM DATAH
244 2111724 MEMA BUFS /S T 'P COMMAND T I.K FGH F ILE TRAN'

245 24014001 ACCM NLT ST
246 11 0005 MEMA (5
247 2404000 ACCM COMN
-LO 110002 MEMA (2 /APS IM ? 2 5)6 BYT'E fl.i)(:KS, FOR TRANSt

251 24040 14 ACCM NDATR
2,2 2164022 ZERM DUMI
253 2001r41 JMS COM5
254 2111413 MEMA TEMP
255 4622'10 A-MZ (270
256 261 JMP #+3

NL COM8 AT 257
257 3000257 JMS fCOM8
260 262 JMP 1+2

NL COMB AT 261
261 3000257 JMS 0COK3
262 71 JMP START

/

////////////////////////////////////////////////////////////
/

2h 3 2000352 MO.)E3, JMS FILEQ
14 3001703 ,JMS 0PR

P 265 277 IL 1
206 0 N,4, 0
267 3001700 MS PC RLF.
270 11 0003 MEMA ("
271 2510266 A+MA NWI

* AME-RA MAIN (NOVEMBER 6,1981)I

-40-
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272 2404274 A'CC M NA?
273 3001676 JM:; Oil NP / I-ND COMMAND TO COMM-.(ToH TO SEND I

274 0 NW,-
275 1 1
276 16300 1 6 00
277 ) FItl, 1,LOCK d

301 (70000 0 77 )00 0
302 300 1 70? I <s P AKF /RECF'IVE TiE DATA ANI) PACK IT .

33)4 I 1 0 01 0 0 0(

3 0t) 0 0 )fi0
331 U BY ' ) 1

,1) , 1 ,07 M EMA N YTEF,
11 9n)4 1 A )CC M N',3

3 4 J) U()4 A-MA (14
L ) 1 14.4 X C " AC 19

3124 ,'3 jP M 0 DE
)' V~17)6 ,JMS # TEKHLX F

16 0 NW4, 3,
I7 0 N HY',

1,!0 2 1 o -101 MEMA NW
3:1 1 404 1. , 3 "t: M 14W 4

1'" 21117-'4 MEMA h1F .S

393 (24057 1) ACCM 0 O ARG 3
394 30ot 17017 JM0 NI CF 11.

35 0 NW24, (W 4
396 9•'! F I L I
32i7 j31 iMP MO DE31 /EHRH O E R'UR N FR HOM 141 (' IL-NO ROoM .

-j30 ' 1 iMP START

331 3001 676 MOD 3FI, JMS OUNP
332 c1 21
133 5651 TEXT I NO
334 6957 HO
33 5 1)75)0 0 Om
336 46576 FOR
33 7 4 (1 1 Fl T

40 5 44 5"77 LE%
341 1001730 iMP 0 A BO HT
342 (1 COMSTO, 0
343 6454 TT Y F-
3414 343 ,IMp "- I
314 4 24453 1H D1FF Y

.4b i14 6P2 , A-MZ (93? ICtI1FCK i.(1k I (EN!) 'F 1. lE)

34/ 1 000 24 IMP COM1<" ) r')

$3,0 3(1'1 32 ON EM P CO U NT
3.51 10003242 JMP P°COMSTO- "

/ NOTE TH AT SETF INOI PCOIJNT TO 1 FORCES PAKE 1O S;1t. LUMM-S,(H
S!tOU.D BE CONF11I;1 ) ED TO 'f Ni FOF.

-41-
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// SUBROUTINE FILEQ
/ PURPOSE -- SEND MESSAGE- FILE NAME'?-

352 0 FILEO, 0
353 3001700 JMS PCRLF
35)4 3001676 JMS PUNP
355 14 14

/ CAMERA MAIN (NOVEMBER 6,1981)
356 0 0
357 115 r TEXT FI

360 5444500 L1E
361 564155 NAM
362 4) 3715 F?-
363 7 000 %
364 1000352 IMP OF TL FQ

/
/

/

6) o00 1711 Mo)DE4, ,IMS PZ FRTAB
6 T A Bl A

13(7 11 0005 MEMA (5
170 2404000 ACCM COMN /INI F IAI.I k')MWNI FHN.F) FOR T),ATA
371 11 0311 MEMA (311 /FROM N I c 1' .
37?' 240100 1 ACCM NI 1.1"
313 11 00 14 MEMA (14
17 4 240016 ACCM I)A TAH
375 21 4402 MONM )LJMI /WLI. l. IW.1IN INC ql t I:,
176 3001676 MO)I4 1, JM , 0PINt1
377 1 1 1 3
10() 0 

401 5,56 TEXT 1 Mi
402 ,55) 7 I'MO
1103 St2 1 43 N I C
402i 3715'! '7"?- %
110r  V1~ 1 "17Yj,~ t @ t(
40) 3 17) 33 i ,M
lio It1,;,11
4o0 10 N(:, 0

P10 301700 JM2 C (C RLF • F
411 21 ( '11123 EkM F LAG

d12 2110407 MEMA NC
j13 262)03 A-MZ (3 /MI- ikA 1 l

414 376 iMP 0 DE4 1
415 300 1710 JM; 0SFAR(H.
416 0 F fLP, 0
' 17 0 C O ) , 0
420 0 VA, 0 L
421 (1 N BYTE, 0

-4 A 2-
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423 0 FLAG, 0
42L4 21 02423 MEMZ FLAG
425 376 JMP MODE41 /NON-ZFRO FLAG MEANS MNEMONIC NOT F(
426 2112421 MEMAZ N YTE
427 431 JMP #+2
430 475 JMP MODE42
431 2404436 ACCM NBY1
432 2110416 MEMA FIL)
433 2404466 ACCM MMI
434 3001701 JMS PU NPF /DISPLAYS THE NIBBLES
435 2330 HEXTA /TYPE1 CONVERTS 4 BIT HEX TO NIC-A;CII AND
436 0 N, !Y 1, 0
437 377777(7 7777777 /-1 FOR NIBBLES

/ CAMERA MAIN (NOVEMBER 6,1981)
440 420 VAL
44 1 11 0240 MEMA (240
442 300 1677 JMS PrYPE
443 J00 1 77 JMS RTYPE
444 3U0 1677 JMS OTYPE
4145 2000505 JMS NIB /PACK T!If. USER GIVE-N NIBBLES
446 470 VAL4
447 0 NBY2, 0
450 300 1700 JMS .CRLF
451 2112447 MEMAZ NBY2 /IF NO BYTES, [USE DEFAIILT
452 460 JMP #+6
453 21101420 MEMA VAL
4514 2404002 ACCM LISI P
455 2110U421 MEMA NBYTE
450 2404013 ACCM NDAT
457 474 iMP MODE43
1460 2404013 ACCM NDAT
461 2404471 ACCM NBY 4
46' 21 1 0470 MEMA VAL4
46 j 2404002 ACCM .IS1P
464 2024473 ONEM FLGI4
465 300 1710 JMS PSEARC H /UP)A TF E 'IF C-TA5L.F WI i THE NEW VAI
466 0 MMI, 0
467 0 0
470 0 VAL4, 0
47 1 0 N BY 4, 0
472 24 CTABF.E
47 3 0 FL.G4 , )
1474 200 1541 MO F4 3, ,JMS ('jML- 20 4 0 

•O 
4 N .M )

475 20214000 M [)F42, ONEM ')MN i:;F" 'I )MMANI, FAI F [-()R CFL-CAM
476 2024001 N FM NI
477 11 00142 MEMA , I.T N+ (AYM[-K A
500 2404002 ACCM LI S1 1
501 2110417 MEMA 0UOE
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j 502 2404003 ACCM LISIS
503 200 1 'O0 JMS COMI
')04 7 1 M0E1F414 JMP START

// SUBROUTINE NIB(VAI.A,NNIB)
/ PURPOSE -- PACKS NNIB USER GIVEN NUMBERS INT) THF I.OCATI,

GIVEN BY VAL(JA. UP TO 5 NIBBLES ,LEFT JJ'-'FfIED 0 FIL.f.MAY BE PACKED. THE NUMBER OF NIBBLES 12 RET JRNE.P 1:1 Wll,
AND IS DETERMINED BY CR.

505 0 NIB, 0
506 3001702 JMS @PAKF
507 552 ECHO1
510 6 6
511 0 0
512 1 770 PENDA
513 0 NNIB, 0
514 2110513 MEMA NNIB
515 3404547 ACCM OCOiJNTN
516 110006 MEMA (6
517 3404546 ACCM @WCNT
520 2711 7?3 MMOA PEND

/ CAMERA MAIN (NOVEMBE'R 0,1981)
521 340145414 ACCM OWPNT
522 3164545 ZERM RWORD
523 2111723 MEMA PEND
5,?4 3514 455 1 AMOM 0APNT
525 3024550 ON EM PBCNT
526 300 1704 JMS PDEC
527 3110505 MEMA ONIB
530 2405413 ACCM TEMP
531 3110545 MEMA @WORD
532 340541 ACCM @TEMP
533 2124505 MPOM NIM
534 2110513 MEMA NNIB
535 3544505 AMOM ONI B /-I UAi;v OF P536 462006 A-MZ (6 /IF HAVE Fl L W('R,), ;Fi FROM PENP537 542 JMP NIB3
540 3111723 MEMA @PEND
541 311054 13 ACCM PTEMP
511? 2124505 NIB3, MPOM NI R
5143 1000505 iMP PNIB

/COMMC) N DEFINITION
5144 31414 WPNT, WPNTD 

]545 4) 415 WORD, WPN F D+ I I'- 0 3416 WCNT, WPNTD)+2 
.,5147 3417 COUNTN, WPNT1)+

0 (I 11420 BCNT, WPNTD+ 4
551 3411 APN T, WPNT D+5
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552 0 ECHO], 0
553 300 1667 JMS @ECHO
554 462215 A-MZ (215
555 1000552 JMP @ECHO1
556 3025732 ONEM @PCOUNT
557 1000552 JMP @ECHO1

/
/

560 300 1711 MODE5, JMS PZERTAB
561 0 TABLA
562 2111734 MEMA T3 /SET DIV[DE ARGUMENTS
563 2405202 ACCM REM2
564 11 0005 MEMA (5
5b5 21405005 ACCM REM
,-)66 2405 170 ACCM REM1
567 11 0044 MEMA (44 /SET PO U. ST ATUS RYI': COINTER
570 2405540 ACCM NCNT
571 2000352 JMS FIL O /GET FILE NAME, MAY B. "PlINT"
572 3001703 JMS @PKR
573 1260 FILNM
574 0 0
575 3001700 JMS @CRLF
576 3001710 JMS PSEARCH /GET SOME CAMERA PARAMETERS TO DFTEF
577 704357 0704357 /SPACE REQUIREMENTS
600 0 0

CAMERA MAIN (NOVEMBER 6,1981)
601 0 VALMS, 0
602 0 N BM5, 0
603 24 CTABLE
604 0 0
605 2110601 MEMA VALM5
606 404612 ACCM VALM5 1
607 211 0 60? MEMA N BMS
b 10 2404613 ACCM NBM51
611 3001705 JMS NIBBIN /CONVERT 'TO BINARY INTEGER
612 0 VALMS1, 0
6 13 0 N BM5 1, 0
6114 12 12
615 0 BIN, 0
616 3001710 iJMS OSEARCH /LQ )K Al' INTERLACE FTo GET NO. OF ELI
617 51506 4 05156614
620 0 0
621 ) VA.MS2, 0
622 0
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623 24 CTARLE
h 2 4 N 0
625 211 0621 MEMA VALM52 /GET IN TERLACE NI . LF N> (06 VE P2 T(
626 5044 LLSH 4
627 2404676 ACCM INT
630 2025,414 ONEM N /N IS Tie O. OF LINES 1 FHAME; EIFA'.
631 3001676 MODSD, JMS @UNP

6 32 10 10
h 3300
634 4662 TEXT % FR
635 415545 AMF
t 3 6 371577 ?-%
637 300 1701 JMS 0PKR
640 1415 FILMS
641 0 0
642 300 1700 iMS @C RLF
6)4j 211 1415 MEMA FILM5
614 2404647 ACCM F ILMS1

145 21 64654 ZERM FIL(;!5
646 3001710 iMS PSEARCH /GET CORP -S PONDINu Ok
t)7 0 FILM , 0
6)0 0 COOMS, 0
651 0 0
652 0 0
65 3 24 C TABF. E
65)4 0 FLM5, 0
655 2702654 MMOZ FLOM5 /FLAGI= MEANS WRONGi C A-.'A
656 660 iMP #+2
657 31 iMP MOF()D
660 21 1 0650 MEMA CO[16
661 462150 A-MZ (BASF+VIDIN
66? 664 iMP #+,
(I, 3 701 iMP MODES /N:I FOR V IPIN,FEOS' F '.. ZIATF N:
rJ,4 662151 A-MZ (BASF+VIDINT
66') 7. iMP MODES? /( 1 024-X,()O R *I UI.
666 1117(7 MEMA (1777 / (XC (RD+ 1)*INT/4
667 ,4 3 (()0 APOA

CAMERA MAIN (NOVEMBER ,19 1)
670 2470615 A-MA BIN
67 1 675 JMP MO DF5 .
672 462152 MO)E52, A-MS (BASE+VIDIND
673 61 iMP "() D5
674 21 30615 MPOA BIN
675 300 171? MODES -, JMS MlIITP
66 I N T, 0
f,77 40Y) R? II:SH 2 tl/ 1 V I ,' Y 4
7(0 2405614 ACCM N
7j1 3001710 M 0 E') 1, JM; #St,:A OKH I FIN I L 6K,. I - YAK: ': IN

-4 6-
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702 515646 0515646 /INF
703 0 0
704 0 VALM53, 0
705 0 0
706 24 CTABL.E
707 0 0
710 2165430 ZERM FACTI
711 2110704 MEMA VALM53
712 5044 LLSH 4 /CHANGE TO 1,2 OR
713 2404704 ACCM VALM53
714 110004 MEMA (4 /NO. OF BYTES/LINE=56*INT*
'715 2404730 ACCM FACTOR / (4 OR 1 OR 4 + 0 uR 0 OR 1/16)
716 2110704 MEMA VALM53
717 462002 A-MZ (2
720 722 JMP #+2
721 2024730 ONEM FACTOR
722 462003 A-MZ (3
723 726 JMP #+3
724 110020 MEMA (20
725 2405430 ACCM FACTI
726 2110676 MEMA INT
727 3001712 JMS #MULTP
730 0 FACTOR, 0
731 2405416 ACCM NDATR1 /NO. OF 256 BYTE HLOCKS/LINE --

732 3001712 JMS @MULTP

733 400 400
734 2511 430 A+MA FACTI
735 2405213 ACCM NWORD /TOTAL NO. OF BYTES/LINE

CHECK FOR CTL BUFFER OVERFLOW
736 211 1740 MEMA BFSZ
737 2471213 A-MA NWORD
740 5104 SKIP AC19
741 755 JMP MO D5 3A
742 3001676 JMS @UNP
743 22 22
' 44 1 1
745 4350 TEXT % CH
746 415647 ANG
747 450051 E I
750 564600 NF
751 576200 OR
752 515664 TNT
753 770000 %
754 1264 iMP MOD5E

/ IF INF IS NOT 2 OR IF THE FILE NAME IS PRI(NT), THE CAMERA

/ CAMERA MAIN (NOVEMBER 6,1901)
/ VIDEO IS PRINTED ONLY AND NO FILE IS CREATED ON THE DISK.

755 2025417 MOD53A, ONEM PRTFLG /1 MEANS THIS IS A "PRINT FILE"

-47-
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756 3165725 ZERM @SMODE /SET SENDF MODE SWITCH
757 110100 MEMA (100
760 3405726 ACCM @SWCNT
761 3405727 ACCM @SWCNTO
762 2110704 MEMA VALM53
763 462002 A-MZ (2
764 1045 JMP MODE59 /IF INF .NE. 2 THEN IS PRINT FILE B
765 2111260 MEMA FILNM /SEE IF PRINT
766 2463733 A-MZ PRI /PRI:PACKED "PRI"

767 775 iMP MOD54
770 3025725 ONEM oSMODE
77 1 11 0040 MEMA (40
72 3405726 ACCM @SWCNT

773 3405727 ACCM PSWCNTO
774 1045 iMP MODE59

/ FOR A DISK FILE , WE HAVE TO ESTIMATE THE SPACE REQUIRED, OPEN THE
/ FILE ETC.

'775 2165417 MOD54, ZERM PRTFLG
776 2111213 MEMA NWORD /BYTES/LINE*N*TOrAL NO. OF BYTES
'777 2405003 ACCM #+4

1000 2111414 MEMA N /THEY ARE REDUCE) BY 2)/5 IN PACKING
1001 5001 LASH 1 /MULT BY 2
1002 3001712 JMS @MULTP
1003 0 0
1004 3001713 lMS @DIVDE /DIVIDE BY 5
1005 0 REM, 0
1006 2425421 APOM SIZE /MUST BE A REMAINDER nS AT LEAST 1
100'( 2111005 MEMA REM /TAKE CARE OF THE REMAINDER
1010 470003 A-MA (3
1011 5104 SKIP AC19
1012 2125421 MPOM SIZE .
1013 3165721 ZERM @OARG2 /DELETE FILE IF IT EX!STS
1014 2111260 MEMA FILNM
1315 2405021 ACCM FILNMI
1016 2111261 MEMA FILNM+1
1017 2405022 ACCM FILNM1+1
1020 3001672 JMS @CLOSE
1021 0 FILNM1, 0
1022 0 0

* 1023 3165720 ZERM POARG1
1024 2111421 MEMA SIZE /TOTAL NO. OF PACKE )WhRDS

* 1025 3405721 ACCM @OARCl2
1026 3001670 JMS @OPFNW /CHECKS TO MAKE SUIE THERE IS ROOM

1027 3111721 MEMA @OARG2
1030 2471421 A-MA SIZE
1031 5104 SKIP AC19
1032 1042 iMP MOI)E56
1033 3001676 JMS U NP
1034 10 10
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1035 1 1
1036 5657 TEXT % NO
1037 6257 RO
1040 575577 OM%

/ CAMERA MAIN (NOVEMBER 6,1981)
1041 1264 JMP MODSF
1042 3111720 MODE6, MEMA POARG1
1043 2405422 ACCM ITO /START IN(S TRACK FOR THE FILE
1044 2405224 ACCM IT
1045 2110676 MODE59, MEMA INT /GET APPROPRIATE VALUES ASSOCIATED ,
1046 462004 A-MZ (14 /LIMIFS FOR STORING THE DATA
1047 1056 JMP MODE57 /AN!) FOR PAUSE
1050 110017 MEMA (17
1051 2405420 ACCM Ji
1052 11 0004 MEMA (4
1053 2405423 ACCM Li
1054 2111737 MEMA PA4
1055 1 073 JMP MODE5
1056 462002 MODE57, A-MZ (2
1057 1066 JMP MODE58
1060 11 0036 MEMA (36
1061 2405420 ACCM J 1
1062 110002 MEMA (2
1063 2405423 ACCM LI
1064 2111736 MEMA PA2
1065 1 073 JMP MODE55
1066 110074 MODE58, MEMA (74
1067 2405420 ACCM J I
1070 110020 MEMA (20
1071 2405423 ACCM LI
1072 2111735 MEMA PAl
1073 2405126 MODE55, ACCM PAUC
1074 21111414 MEMA N /SET COUNTER WITH THE TOTAL NO. OF L.
1075 2405424 ACCM COUNT

/SET UP THE FIXED PORTION OF THE COMMAND TALE
1076 1100114 MEMA (114
1077 2404016 ACCM DATAH
110 0 110102 MEMA (TALK+CAMERA
1101 24014010 ACCM TALKP
1102 2164011 ZERM TALKS

, 1103 110150 MEMA (BASE+VIDIN /VI1 FIRST TIM- THROUGH
11 04 2404003 ACCM LISIS
11 05 2024022 ONEM DUMI /DATA IS PACKED UNLESS PRINTED
1106 2703417 MMOZ PRTFLG-
11 07 21 614022 ZERM DIJM"
1110 21 54,15 MODEST, ZERM NBYT5 /1 .OOP
11 11 2111 420 MEMA J I
1112 2405426 ACCM J
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11 13 2024000 MODESJ, ONEM COMN /SEND
1114 2024001 ONEM NLIST
1115 2164013 ZERM NDAT
1116 2164014 ZERM NDATB
1117 110042 MEMA (LISTEN+CAMERA
1120 2404002 ACCM LISIP
1121 2001500 JMS COM1
1122 110004 MEMA (4 /POLL
1123 2404000 ACCM COMN
1124 2164003 ZERM LISIS
1125 3001716 JMS @PAUSE
1126 0 PAUC, 0

CAMERA MAIN (NOVEMBER 6,1981)
1127 2001516 JMS COM4
11 30 110002 MEMA (2 /R ECV
11 31 2404000 ACCM COMN
1132 2111416 MEMA N DATR I
11 33 2404014 ACCM NDATH
1134 2001507 JMS COM?
11 35 110006 MEMA (6 /NI (O
11 36 2404000 ACCM COMN
11 37 2111724 MEMA R IUFS
1140 2404001 ACCM N L.I ST
1141 2111426 MEMA J
11 42 2463420 A-MZ J 1
1143 2144001 MONM NLIST /DON 'T RESET COM6 FXCEPT WHEN J 1
1144 2001604 JMS COM6
1145 2110650 MEMA CODM 5 /FOR NEXT PASSES
11 46 2404003 ACCM LISIS
1147 2111213 MEMA NWORD
1150 2505425 A+MM NBYT5 /ACCUMULATE TOTAL No. (F ?HYTES
1151 2707424 MMOMZ COUNT
11 52 1154 JMP #+2
11 53 1164 JMP MODSJ 1
1154 2707426 MMoMZ J
1155 2162000 ZERZ
1156 1161 JMP MODSJ0
1157 2703417 MMOZ P RTFLG
11 60 1113 JMP MODE5J
1161 110004 MODSJO, MEMA (4
11 62 2405427 ACCM NTRCK
11 63 1206 JMP MOD5J2
1164 2111425 MOD5JI, MEMA NBYT5
11 65 300 1712 JMS @MULTP
11 66 2 2
1167 3001713 JMS @DIVDE /DIVII)F BY 5
11 70 0 REMI , 0
1171 2425431 APOM SUM /M(J,T HAVf. A REMA[N1[FH
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1172 2111170 MEMA REMI
11 73 470003 A-MA (3
1174 5104 SKIP AC 19
11 75 2125431 MPOM SUM
1176 2170000 ZERA /GET READY FOR DIVIDE
11 77 4354 TACMQ
1200 2111431 MEMA SUM
1201 3001713 JMS @DIVDE
1202 0 REM2, 0
1203 2405427 ACCM NTRCK
1204 2103202 MEMZ REM2
1205 2125427 MPOM NTRCK
1206 2703417 MOD5J2, MMOZ PRTFLG /PRINT OR STORE?
1207 1217 JMP MODSJ3
1210 3001700 JMS PCRLF
1211 3001701 JMS @UNPF
1212 4242 SENDFA
1213 0 NWORD, 0
1214 1 1 /DATA IS NOT PACKED FOR PRINT
1215 100000 100000

/ CAMERA MAIN (NOVEMBER 6,1981)
1216 1234 JMP MOD5J4
1217 2111427 MODSJ3, MEMA NTRCK /STORE THE PACKED DATA ON NTRCKS TR,-
1220 2405432 ACCM K
1221 2111724 MEMA BUFS /POINTS TO START OF BUFFER AREA
1222 2405226 ACCM ISTART
1223 3001673 MOD5K, JMS @WRITE /START OF K LOOP
1224 0 IT, 0
1225 3000 TRKSZ, 3000
1226 0 ISTART, 0
1227 2125224 MPOM IT
1230 2111225 MEMA TRKSZ
1231 2505226 A+MM ISTART
1232 2707432 MMOMZ K
1233 1223 JMP MODSK
1234 2103424 MOD5J4, MEMZ COUNT
1235 1110 iMP MODE51 /END OF I-LOOP
1236 2703417 MMOZ PRTFLG /IF TH 13 IS A PRINT FLAG GOTO THE E
1237 1241 iMP #+2
1240 1264 iMP MOD5E

* 1241 3111731 MEMA PSYSTRF /SAVE TO RESTORE
124? 2405413 ACCM TEMP
1243 2110676 MEMA INT /CLOSE THE FILE
1244 5070 RLSH 10 /THE INTERLACE NO. IS STORED AS THE
1245 2511414 A+MA N /ORDER BITS OF THE PSA PORTION OF TI
1246 3405731 ACCM PSYSTRT /)I RECTORY ENTRY ; THtI NO. OF LINES
1247 2111422 MEMA ITo /IN THE I.OW ORDER BITS
1250 3405720 ACCM POARG 1
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1251 2111224 MEMA IT ,/
1252 2471422 A-MA ITO
1253 3405722 ACCM @OARG3 /NO-S--Of--THA-K. .TORED IN CORE B3UFFE
1254 3001712 JMS @MULTP x .
1255 3000 3000
1256 3405721 ACCM @OARG2
1257 3001672 JMS @CLOSE
1260 0 FILNM, 0
1261 0 0
1262 2111413 MEMA TEMP
1263 3405731 ACCM @SYSTRT
1264 71 MODSE, JMP START

LIST
/

1265 300167b MODE6, JMS @UNP
1266 5
1267 0 0
1270 504570 TEXT %HEX
1271 561577 N-%
1272 2000505 JMS NIB
1273 1414 N
1274 0 NBY6, 0
1275 2111214 MEMA NBY6
1276 462005 A-MZ (5
1277 1265 JMP MODE6 /MUST ET 4 NTIHBI.F2 FOHR ADDRESS AND -
1 300 2111414 MEMA N /1 FOR NO. OF BLOCK,; '(,. (ICOO )
1301 10007 ANDA (7
1302 2404014 ACCM NDAT.

/ CAMERA MAIN (NOVEMBER 6,1981)
1303 2164013 ZERM NDAT
1304 2111414 MEMA N
1305 5064 R LS 4 /G FT" 1.(W AIT[R., "

1 306 10377 ANI)A (371 /MAS;K IT
1 07 2404015 ACCM DATA . /STORH FUR TRANMV.'CI )I
1310 2111414 MEMA N
1 311 5074 R LSH 14 /GET HI;H Al PH*.;.
1312 10377 ANDA (3'1
1313 2404016 ACCM 1)ATA i
1314 2164022 ZERM DUJMI
1315 2111724 MEMA RIIFS
1316 2404001 ACCM N L I ST
1317 110006 MEMA (6
1320 2404000 ACCM COMN
1321 2001604 JMS :OM6'
1122 2111640 MEMA N HYi /TRAN .FR NO. F I Y F :-' H! E V )
1323 240431V ACCM N Y' /FOR F) I I. E M IE A ( A 1.
1324 7 1 ,JMP :;rART
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1325 3025725 MODE7, ONEM PSMODE /SET UP FOR SENI)F
1326 110020 MEMA (20
1327 3405726 ACCM PSWCNT
1330 3405727 ACCM @SWCNT0
1331 3001700 JMS @CRLF
1332 3001700 JMS PCRLF
1333 2110317 MEMA NBY5 /NO. OF BYTES
1334 2405337 ACCM MOD71
1335 3001701 JMS OUNPF
1336 4242 SENDFA
1337 0 MOD71, 0
1340 0 0
1341 100000 100000

b 1342 3001700 JMS @CRLF
1343 3001700 JMS @CRLF
1344 71 JMP START

/

1345 3001676 MODE8, JMS @UNP
1346 4 4

6 1347 0 0
1350 574364 TEXT %OCT
1351 157700 -%
1352 3001717 JMS (OCT /PACK OCTAL ADDRESS INTO MOD8A
1353 1364 MOD8A
1354 2711364 MMOA MOD8A /STORE POINTER FOR CHANGE WORDS
1355 2405424 ACCM COUNT
1356 2165426 ZERM J /FOR COUNTING WORDS
1357 3001700 MOD81, JMS @CRLF
1360 3001701 JMS @UNPF /DISPLAY CONTENTS OF NEXT WORD
1361 2330 HEXTA /AS 5 HEX CHARACTERS
1362 5 5
1363 3777777 3777777
1364 0 MOD8A, 0
1365 2145364 MONM MOD8A /CAUSES UNPF TO KEEP GOING WITHOUT
1366 110240 MEMA (240 /REINITIALIZING
1367 3001677 dMS RTYPE /PUT IN SPACE

CAMERA MAIN (NOVEMBER 6,1981)
1370 2000505 JMS NIB /COLLECT THE NIBBLES
1371 1414 N
1372 0 NBY8, 0
1373 2125424 MPOM COUNT
1374 2125426 MPOM J
1375 2113372 MEMAZ NBY8 /0 NIBBLES MEANS FXITr
1376 2162000 ZERZ
137' 1405 JMP MOD8E
1400 462005 A-MZ ( /1-4 NIBS MEANS NO CHANGE
1401 1 357 iMP MOD81
1402 2111414 MEMA N
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1403 3405424 ACCM @COUNT
1404 1357 iMP MOD81
1405 2111426 MOD8E, MEMA J,
1406 3001712 JMS @MULTP
140"' 5 5
1410 5021 RASH 1 /NO. OF BYTES:5/2 * NO. OF WORDS
1411 2404317 ACCM NBY5
1412 71 JMP START

/////////////////////////////////////////III/IIII////IIIIIIIII
/

/SCRATCH STORAGE
1413 0 TEMP, 0
1414 0 N, 0
1415 0 FILM5, 0
1416 0 NDATB1, 0
1417 0 PRTFLG, 0
1420 0 i, 0
1421 0 SIZE, 0
14?2 0 ITO, 0
1423 0 LI, 0
1424 0 COUNT, 0
1425 0 NBYT5, 0
1426 0 J, 0
1427 0 NTRCK, 0
1430 0 FACTI , 0
1431 0 SUM, 0
1432 0 K, 0

///// C 0 M M A N D S U B R 0 U T I N E S /////////////////
/

// SUBROUTINE SEND (ALIAS COMI)
/ REVISION -- NOVEMBER 25,1980
/ AUTHOR -- BARRETT,TB
/ PURPOSE -- SEND DATA FROM CTL TO LISTENER(S)
/ PARAMETERS USED -- NONE PARAMETERS IN THE PARAMETER
/ TABLE ARE USED ONLY BY CTL-SEND

*1 500

1500 0 COMI, 0
1501 3001714 JMS @WCTL /TRANSFER TABLE VAIJLUE--
1502 0 TABLA
1503 24 24
1504 3001665 JMS PMONI'rOR ,'CATCH TALF .E TANSFER BYT.
1505 3001665 JMS @MONITOR /WAIT UNTIL CTL IS DONE

/ CAMERA MAIN (NOVEMBER 6,1981)
1506 1001500 iMP @COMI

// SUBROUTINE RECV (ALIAS COM?)
/ REVISION -- NOVEMBER 25,1980
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/ AUTHOR -- BARRETTTB
/ PURPOSE -- TRANSFER DATA FROM TALKER TO CTL
/ PARAMETERS USED -- NONE

1507 0 COM2, 0
1510 3001714 JMS @WCTL
1511 0 TABLA
1512 24 24
1513 3001665 JMS @MONITOR
1514 3001665 JMS @MONITOR
1515 1001507 JMP @COM2

/

/

//SUBROUTINE POLL (ALIAS COM4)
/ REVISION -- JANUARY 19,1981
/ AUTHOR -- BARRETTTB
/ PURPOSE -- CONDUCT A SERIAL POLL (THE STATUS RYTE IS TYPED)
/ PARAMETERS -- NONE

1516 0 COM4, 0
1517 3001714 JMS @WCTL
1520 0 TABLA
1521 24 24
1522 3001665 JMS @MONITOR
1523 3001665 JMS OMONITOR
1524 2405413 ACCM TEMP /STORE STATUS
1525 5024 RASH 4 /GET READY FOR FIRST HEX DIGIT
1526 3001666 JMS PHEXT
1527 2111413 MEMA TEMP
1530 3001666 JMS @HEXT
1531 2707540 MMOMZ NCNT
1532 1536 JMP COM4E
1533 110044 MEMA (44
1534 2405540 ACCM NCNT
1535 3001700 JMS @CRLF
1536 3001665 COM4E, JMS @MONITOR
1537 100 1516 JMP PCOM4
15140 0 NCNT, 0

/I////////////////////////////////////////////////////////////////////
* /

II SUBROUTINE NIL:I (ALIAS COM5)
/ REVISION -- [)ECEMhER 29,1980
/ AUTHOR BARRETT TB
/ PURPOSE -- WRITE DATA FROM NIC TO CTL
/ PARAMETERS USED--

/ (1) "I" FOR IMMEDIATE DATA (THE DATA TO SEND IS IN TABl.E
/ LOCATIONS 2 => 10), OR THE STARTING ADDRESS IN NIC (F THE

/BLOCK OF DATA TO BE SENT (CAN NOT RE "1" 311 OCTAl.).
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(11) NO.OF DATA WORDS (1 BYTE/WORD) r,) BE :;ENT OR
(12) NO. OF )156 BYTE BLOCKS TO BE TRANSFERRED IF (11)=0.

/ CAMERA MAIN (NOVEMBER 6,1981)
(18) -1 => DATA IS PACKED NI BBLFS (WHEN IJNPACKINC ADD OCTAL 6-,

/ TO TRANSFORM TO ASCII NUMBER.
0 => DATA IS PACKED
1 => DATA IS UNPACKED (5BYTES IN 2 WORDS)

/

/ NOTE -- THE STARTING ADDRESS IN (1) CAN BE -1 To) INDI2ATF TiAT
THE UNPACKING PROCESS SHOULD CONTINUE FROM WHERE Ti LEFT
OFF ON THE PREVIOUS CALL TO UNPF.

15141 0 COM5, 0
1542 3001714 JMS @WCTL
1543 0 TARLA
1544 24 24
1545 3001665 JMS PMONITOR
1546 21100?? MEMA DUM1
15147 2405577 ACCM FLAGS
1550 2405663 ACCM SCTLC
1551 2110001 MEMA NLIST /IT I ; IMME.DIATE Mol)E
1552 462311 A-MZ ("I
1553 1555 JMP #+2
1554 11 0002 MEMA (TARLA+2
1555 2405600 ACCM STADD5
1556 21 12013 MEMAZ NDAT
1557 1561 JMP i+?
1560 1563 JMP #+3
1561 2405576 ACCM NBYTE5
1562 1574 iMP COMS1
1563 2112014 MEMAZ N DATB
1564 2162000 ZERZ
1565 1 601 JMP COM53
1566 2405664 ACCM COUNTS /DO ADD INSTEAD OF MIiiT.
1567 2170000 ZERA
1570 10400 A+MA (1400
1571 2707664 MMOM7 COJNTS
15712 1570 JMP #I-2
1573 2405576 ACCM NBYTE5
1574 3001701 COM51, JMS 0UNPF
1575 1 t.;50 SCTL

157t 0 NBYTEL, 0
1577 0 Ft.AG , 0
1600 1) STADD,, 0
1601 4062 COM5 3, CTLCF
1602 3001605 JMS 4MONITOR
1603 100 1541 JMP 9COMI
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/

//SUB ROUTINE NICO (ALIAS COM6)
/ REVISION -- DECEMBER 29,1980
/ AUTHOR -- BARRETT,TB
/ PURPOSE -READ DATA FROM CTL TO NIC
/ PARAMETERS USED--
/ (1) "I" FOR DATA TO BE STORED IN TABLE LOCATIONS 2 1 10,
/ OR STARTING ADDRESS FOR DATA STORAGE.
/ -1 MEANS USE LAST ADDRESS FROM PRIOR RUN
/ (11) NO. OF DATA WORDS TO BE TRANSFERRED OR

/ CAMERA MAIN (NOVEMBER 5,1981)
/ (12) NO. OF 256 BYTE BLOCKS TO BE TRANSFERRED IF (11)=0.
/ (18) 1 => DO NOT PACK THE DATA
/ 0 => PACK THE DATA (5 BYTES/2 WORDS)

1604 0 COM6, 0
1605 3001714 JMS @WCTL
1606 0 TABLA
1607 24 24
1610 3001665 JMS @MONITOR
1611 2110022 MEMA DUMI
1612 2405641 ACCM FI.AG6
1613 21 10001 MEMA NLIST
1614 462311 A-MZ ("I

1615 1617 iMP #+2
161t 110002 MEMA (TARLA+?
1617 2405642 ACCM STADD6
1620 211201 MEMAZ NDAT
1621 1 623 iMP #+2
1622 1625 iMP #+3
1623 2405640 ACCM NBYT1
1624 1636 iMP COM61 /NOT 0
1625 21 1?014 MEMAZ NDATB
1626 2162000 ZERZ
1627 1644 JMP COM63 /NOTHlNG TO TRANS'FEIk
1630 24056614 ACCM COUNTS
1631 21 70000 ZERA
1632 510400 A+MA (400
1633 270[664 MMOMZ coUNTrs
1634 1632 iMP #I-2
1635 2405640 ACCM NBYTI
163h 3001702 COMO 1, JMS 0PAKF
1637 212P3 MONI TA
1640 0 NBYT , 0
1641 0 FL ,A(;h, 0
1642 0 STADD6, 0
1643 o 0
1644 3001665 COM63, .MS 0MONITOR
1645 100 1604 IMP PCOM6
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/ SUBROUTINE SCTL
/ PURPOSE -- SEND BYTE TO CTL
/ THERE ARE 2 MODES OF OPERATION SET BY SCTLC. IF SCTLC=-I
/ THE BYTE IS SENT AS ASCII (60H IS ADDED TO ACC), OTHERWTSE .

/ IT IS SENT WITH NO CHANGE. SCTL MAY BE ARORTED
/ BY TYPING ANY CHARACTER ON THE TTY IN CASE THE CTL
/ GETS HUNG.
*1 650

1650 0 SCTL, 0
1651 2123663 MPOZ SCTLC
1652 2162000 ZERZ
1653 510060 A+MA (60
1654 4071 CTLWR
1655 6064 SC1, CTLSK
1656 1 660 JMP SC2
1657 1001650 JMP PSCTL

/ CAMERA MAIN (NOVEMBER 6,1981)
1660 6454 SC2, TTYRF
1661 1655 JMP SC1
1662 1001730 JMP @ABORT
1663 0 SCTLC, 0

/)

/ SCRATCH STORAGE
1664 0 COUNTS, 0

/ ADDRESSES
HEXTA:2330
TABLAO
SENDFA:4242
SCTLA= 1650
MONITA=2123
WPNTD: 34 14
PENDA= 1770

EXTERNALS
1665 2123 MONITOR, MONITA
1666 2330 iFEXT, HEXTA
1667 2257 ECHO, 2257
1670 2420 OPENW, 2420
1671 2432 OPENR, 2432
1672 2451 Cf.OSE, 2451
167 1 2470 WRITE, 2470
16 4 D)11 READD , 2511
I6T5 605 PlRT()CT, 2605
1676 2650 UNP, 2650
1711 7 1 TYPE, 2731
17(XI 13 6 CR LF, 273(6
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1701 2750 IJNPF, 2750
170? 3074 PAKF, 3074
1703 32140 PKH, 3240
1704 3310 DEC, 3310
1705 3470 NIBBIN, 3470
1706 3565 TEKHEX, 3565
1707 4010 NICFIL, 4010
1710 4070 SEARCH, 4070
1711 4160 ZERTAB, 4160
1712 4175 MULTP, 4175
1713 4213 DIVDE, 4213
1714 2136 WCTL, 2136
1715 4313 GETFIL, 4313
1716 4362 PAUSE, 4362
1717 4371 OCT, 4371

DEFINITIONS AND COMMON
1720 7770 OARG , 7770
1721 7771 OARG2, 7771
1722 7772 OARG3, 7772
1723 1770 PFND, PENDA /PAGJE END FOR SCRATCH STORAGE
1724 10000 BUFS, 100000
1725 4311 SMODE, SENDFA+47
1726 4310 SWCNT, SENDFA+46
1727 4312 SWCNTO, SENDFA+50
1730 4700 ABORT, 4700
1731 7760 SYSTRT, 7760

/ CAMERA MAIN (NOVEMBER 6,1981)
1732 3223 PCOUNT, 3223

/ CONSTANTS
1733 606251 PRI, 606251
1734 3000 T3, 3000
1735 40000 PAl, 40000 /PAUSE CONSTANTS
1736 4UOUO PA?, 40000
1737 100000 PA4, 100000
1740 2000 HFSZ, 2000 /CTL BUFFER SIF

////// S F R V I C E S U B R 0 U T I N F S /////////////

/ CAMERA MAIN (NOVEMBER 6,1981)
ABORT 1730 APNT 55 1 BASE 1140 BCN 550
BFSZ 1740 BIN 615 BUHFF ER 1 6 FIIF'S 1 724
CAMERA 2 CLOSE 1 672 CODE 4 17 C() DMS 650
COMI 1590 CM() ? 1 507 COM4 I 516 C(OM 4I. 1 536
COM5 154 1 C(OM') 1 1 5714 C OMS 3 1 ( 1 C OM6 1 604
COM61 1636 C0M63 1 644 C OMO 27 C()MN 0
COMS TO 31J2 COiNT 1 1424 C OJNI N 547 C (IJNT'S 1 664
CRLF 1700 C F Al.E 2 4 C TL I C T ICF 4062
CTLRD '4406'4 CTLR DC 44066 CTLRS '4 W72 C T.SK 6064
CTLWR 4071 DATAH 16 DATAL 15 DEC 1704
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WRITE 1673 XCOORD 3 Z ERTA R 1711

I $
/CAMERA MAIN (NOVEMBER 6,1981)
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/ FUNCTION ERROR
II FUNCTION ERROR
/ REVISION -- NOVEMBER 6,1981
/ PURPOSE -- ERROR IS THE "ABORT" ROUTINE WHICH IS ENTERED WHEN THE SYSTE
/ "HUNG". THE USER CAN TYPE ANY CHARACTER ON THE CONSOLE WHICH CAUSES
/ ERROR TO START. ERROR FIR .T CAUSES NICCTL TO INTERRUPT AND TO EXECUTE
/AN INTERRUPT SUBROUTINE WHICH STORES THE "STATE" OF NICFIL IN RAM STARTI
/ AT 80C AND TO THEN REINITIALIZE THE BUS AND WAIT FOR COMMANDS FROM NIC.
/ERROR GATHERS THE STATE DATA PLUS THE CONTENTS OF THE CTL COMMAND TABLE
/AND PRINTS THIS DATA ALONG WITH IDENTIFIERS AS FOLLOWS:
/

/ ROW I ROW 2
/
/

/ = COMM L, L REGISTER
/ 1 NLIST H = H REGISTER
/ 2 = LISIP PC= PROGRAM COUNTER
/ 3 LISIS SP: STACK POIN"ER
/ 4 = LIS2P A = A REGISTER
/ 5 = LIS2S C = C REG[STER
/ 6 = L S3P R = R RE(;ISTER
/ 7 = LIS3S E = E REGISTER
/ 8 = TALKP D = D REGISTEH
/ 9 = TALKS 0 = 82191 INT1
/ A = EOSC 1 = 8291 INT2"
/ B = NDAT 2 = 8291 ADRST
/ C = NDATB 3 = 8291 ADRO
/ D = DATADD(LO) 4 = 8291 E0SR
/ = = DATADD(HI) 5 = 8292 INT.ST
/ F = DUMIH 6 = 8292 ERROR FLAC;
/ 0 = DIJM1H 7 = 8292 C ONT RO L.1 F ST AF :
/ 1 = MESS p = 8,92 I ST ATJiS
/ 2 = STAT1
/ 3 = STAT2
/ 4 = RETADD(LO)
/ 5 = RETADD(I)I
/ 6 = LCOMM
/ 7 = MAXBLK
/ 8 = STACKP(LO)
/ 9 = STACKP(HI)
/ A COUNT(LO)
/ B = COUNT(HI)

/

CTLSK=6064
CTLRDC:444066
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CTLCF=4062
CTLRS=4072
CTLWR:=407 1

*2020
2020 4071 ERROR, CTLWR /CAUSE INTERRUPT

/ PRINT THE FIRST HEADER TO GIVE CTL TIME TO INITIALIZE.
2021 3000376 JMS @CRLF
2022 3000375 JMS @UNP
2023 70 70

// FUNCTION ERROR
2024 1 1
2025 200021 TEXT %0 1
2026 2200 2
2027 230024 3 4
2030 2500 5
2031 260027 6 7
2032 3000 8
2033 31004 1 9 A
2034 4200 B
2035 430044 C D
2036 4500 E
2037 460020 F 0
2040 2100 1
2041 220023 2 3
2042 2400 4
2043 250026 5 6
2044 2700 7
2045 300031 8 9
2046 4 100 A
2047 420077 B 1
2050 3000403 JMS OZERTAR /ZERO THE COMMAND TABLE
2051 0 TABLA
2052 11 0057 MEMA (57
2053 3404413 ACCM @NDAT
2054 110010 MEMA (10
2055 34044 14 ACCM @DATAF!
2056 2110407 MEMA BUFS
2057 34044 15 ACC M @NLIST
2060 11 0006 MEMA (6
2061 3404416 ACCM PCOMN
2062 3000404 JMS OCOM6
2063 110034 MEMA (34
20614 2404173 ACCM PRIIEXI
2065 21101407 MEMA B'1FS
2066 2404 175 ACCM PRHEX2
2067 2000164 JMS PRHEX
2070 3000376 JMS PCRLF
2071 3000375 JMS [UNP
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2072 51 51
2073 1 1
2074 540050 TEXT %L H
2075 6043 PC
2076 63 S
2077 600000 P
2100 410043 A C
2101 4200 B
2102 450044 E D
2103 2000 0
2104 210022 1 2
2105 2300 3
2106 240025 4 5
2107 2600 6
2110 770000 %
2111 110022 MEMA (22 /UNPACK TIHE NEXT 2, VAILUES
2112 2404173 ACCM PRHEX1

// FUNCTION ERROR
2113 2144175 MONM PRHEX?
2114 2000164 JMS PRHEX
2115 3000376 JMS PCRLF
21 16 1000402 'IMP PABORT

/

//FUNCTION MONITOR
/ REVISION -- NOVEMBER 2 1981
/ AUTHOR -- BARRETTTB
/ PURPOSE -- "MONITOR" IN PUT FROM CTL. IT READ'; PATA F ,h)M 'I.
/ AND JUMPS TO ERROR IF SFVC BIT IS SET. OTHERWI:SF IT
/ RETURNS THE BYTE READ IN ACC.
/ IF THE USER TYPES A CHARACTER, MONITOR WILL .IIMP ES F,) )R.
/

SRVC=400
"2123

2123 U MONITOR, 0
2124 60614 MONI, CTLSK
?12 1 1 32 iMP MON2
2126 44066 CTLRDC
2127 2400 ANDZ (SRVC
21 30 2000020 JMS ERROR
2131 1000123 iMP PMONITOR
2132 6454 MON2, TTYRF

4 2133 124 iMP MONI
2134 441453 RDTr Y
2135 20 JMP E RR 0k

//SUBROUTINE WCTL(STADD,NBYTES)
/ REVISION -- JANUARY 22,1981
/ AUTHOR -- BARRETTTB
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/ PURPOSE -- TRANSFER NBYTES OF DATA FROM NIC MEMORY STARTING AT
/ ADDRESS STADD TO CTL
/ PARAMETERS ..

/ STADD STARTING ADDRESS OF DATA BLOCK IN NIC
/ NBYTES SIZE OF DATA BLOCK IN BYTES (1 BYTE/NIC WORD
/

2136 0 WCTL, 0
2137 31644417 ZERM @SCTLC
2140 3110136 MEMA @WCTL
2141 2404155 ACCM POINT /POINTS TO DATA BLOCK
2142 2124136 MPOM WCTL /GET COUNT
2143 3110136 MEMA @WCTL
2144 2404156 ACCM COUNT
2145 2124136 MPOM WCTL /SET FOR RETURN FROM WCTL
2146 3110155 WCTL1, MEMA @POINT /GET NEXT DATUM
2147 3000406 JMS @SCTL
2150 2124155 MPOM POINT
2151 2706156 MMOMZ COUNT
2152 146 JMP WCTLI
2153 4062 CTLCF /CLEAR DONE ON LAST WRITE
2154 1000136 JMP (WCTL
21 55 0 POINT, 0
2156 0 COUNT, 0

/ "

/

// FUNCTION ERROR
2157 0 RCTL, 0
2160 6064 CTLSK
2161 160 JMP #/-I
21 62 44066 CTLRDC
2163 1000157 JMP @QRCTL

/ SUBROUTINE PRHEX
/ PURPOSE -- THIS IA SUBROUTINE TO SET UP CALLS To UNPF. IT ['Ii
/ USED WITH ERROR.

2164 0 PRHEX, 0
2165 3024410 ONEM @SMODE
2166 110050 MEMA (50 /SO NO CH I.F
21 67 34044 11 ACCM @SWCNT
21 70 34044 1? ACCM P@SWCN'r'O
2171 3000405 JMS PUNPF
21 72 4242 SE N1)FA
1 0 PRiI.X , 0 /NO. OF BYIES T) UNPACK
2174 0 0 /UNPACK
21 75 0 PR IEX2, 0 /SET TO 1 0000()0 FIRST CA.L, -1 NEXT
21 76 1000 164 JMP @PR HEX
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* /

*22 57
2257 0 EC'HO, 0
2260 2000271 JMS READ 1)
2261 462221 A-MZ (221 /^Q
2262 2162000 ZERZ
22 63 1000402 JMP PABORT
2264 462207 A-MZ (207 /-G
2265 21 62000 ZERZ
22 66 1000420 JMP 10CA1.1.i
2267 3000401 JMS OTYPE
2270 1000257 JMP P FCHO
2271 0 HEA D, 0
,)7"[ 641,4 TTYRF
227 1 272 ,JMP #-i
22'4 44453 RDTrY
,27) 1000271 JMP 0HFA)

1/ FUNCTIUN H:X I
/ PURPOSE - ONVERI 4 Li1 I HL X (I-Lf 1 IJiS1 IF li 1_) IN OCC To(

AS( I I AND TYPE I .
HLXT.

ANDA ( /

A +MA60
AccMl ILMF
M1-AA (2/1
!il IF- AC 19
,JMF #
MEMA"
A+MM TEMF
MEMA rEMf'
,JMi 'D I YF'E
1JMP )HL X I

/

/ IEMF' ST (JRA(tiE ANDI ABLE
I L MP,.'
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SENDFA=4,?42
TARLA=0

/
/

/ EXTERNALS
23,'744" 2650 UNP, 2650
2376 2736 CRLF, 2736
2377 2605 PRTOrT, 2605
2400 7600 SYSTRT, 7600
2401 2731 TYPE, 2731
2402 4700 ABORT, 4700
2403 4160 ZERTAB, 4160
2404 1 604 COM6, 1 604
2405 2750 UNPF, 2750
2406 1650 SCTL, 1650

/ DEFINITIONS AND COMMON
2407 100000 BUFS, 100000
2410 4311 SMODE, SENDFA+47
2411 4310 SWCNT, SENDFA+46
2412 431, SWCNTO, SENDFA+50
2413 13 NDAT, TABLA,13
2414 16 DATAH, TABLA+16
2415 1 NLIST'T, TABLA+I
2416 0 COMN, TABLA+O

// FUNCTION FRROR
2417 1663 SCTLC 1663
2420 Y1 CALLS, 71

"/ FUNCTION ERROR
ABORT 240? BUF 2 407 CA I.L 420 CO(b 2404
COMN 2416 CJ UNT 2156 C RLF P 76 CT'I.CF 4062
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CTLRDC 44066 CTLRS 407? CTLSK )064 CTIW R 4071
DATAH 2414 ECHO 2257 ERROR 2020 H C )351
HC1 2352 HEXT 2330 HP 2353 Vi 2354 :.5
HTOP 2355 HTYPE 2345 K 17 2350 MON 1 2124
MON2 2132 MONITO 2123 NDAT 2413 NLT :-T 2415
POINT 2155 PRHEX 2164 PRHEXI 2173 P R I.1X, 2175
PRTOCT 2377 RCTL 2157 READ 2?71 SCTL 2406
SCTLC 2417 SENI)FA 4242 SMOI)E 2410 SRV, 400
SWCNT 2411 SWCNTO 2412 SYSTRT 2400 T A RLA
TYPE 2401 UNP 2375 UNPF 2405 WCTL 21 
WCTL1 2146 ZERTAB 2403
$

// FIJNCTION ERROR

II
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//

E// I/O SUBR OUTINES OPENW,OPENR,CLOSEWRITE,READD
1I /O SUBROUTINES OPENW,OPENR, CLOSEWRITERFADD

//SUBROUTINE OPENW
/ REVISION -- JANUARY 26,1981
/ AUTHOR - BARRETT,TB
/ PURPOSE -- OPENS A FILE (FOR WRITING) BY LOCATING THE NEXT AVAILABLE
/ TRACK AND AMOUNT OF SPACE AAILARLE.
/

/ PARAMETERS -- NONE. TRACK AND SPACE ARE RETURNED IN OARG1
/ (7770) AND OARG2 (7771) RESPECTIVELY,IF OARG2=O.

/ IF OARG2 IS SET TO THE NO. OF WORDS IN THE FILE,OPENW
/ WILL FIND THE FIRST AVAILABLE SPACE.
/ NOTE - SET OARGI TO 0 BEFORE CALLING.
#2420

2420 0 OPENW, 0
2421 2000527 JMS DIRFIN
2422 3144560 MONM @DISOLV
2423 3000555 JMS @DIRFUN
2424 1 1
2425 2 2
2426 2567 NOFIL /POINTS TO A VALUE OF 0
2427 2410000 ACCA
2430 2000545 JMS DIROUT
2431 1000420 JMP @OPENW

/

// SUBROUTINE OPENR(FILNAM)
/ REVISION -- NOVEMBER 12,1981
/ AUTHOR -- BARRETT,TB
/ PURPOSE -- OPENS A FILE FOR READING BY RETURNING THE STARTING
/ TRACK,FILE SIZE AND LOCATION IN CORE FOR
/ STORAGE (AS GIVEN BY THE DIRECTORY)
/ ARGUMENTS--
/ FILNAM - 2 WORD PACKED FILE NAME OF THE FILE TO BE OPENNED.
/ LOCATIONS OARG1,OARG2,0ARG3 CONTAIN TRACK,SIZE AND CORE LOCATION FOR
/ THE FILE RESPECTIVELY. IF THE FILE IS NOT FOUND, OARG1 CONTAINS -1.

2432 0 OPENR, 0
2433 3110432 MEMA @OPENR /FILENAME
2434 2404565 ACCM FTLNM
2435 2124432 MPOM OPENR
2436 2410000 ACCA
2437 2410000 ACCA
2440 2124432 MPOM OPFNR /SET RETURN ADDRESS
2441 2000527 JMS DIRFIN
2442 3000555 JMS 0DIRFUN
2443 1 1
2444 2 2
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2445 2565 FILNM
2446 3144562 MONM POARGI /FILE POES NOr EXI ST

2447 2000545 JMS DIROUT /RESTORF
2450 1000432 JMP POPENR

/

// SUBROUTINE CL.OSE(FILNAM)
/ PURPOSE -- ADD A FILE TO THE DI RECTORY

BY SETTING OARG2 (7771 ) TO0 0 THE F FIE W1I.i. 1 F1)IFEFI)
PARAMETERS -

E// I/0 SUBROUTINES OPFNW,OPFNR , CLO,, WRITF, 11EA[)D
/ FILNAM - 6 CHAR. (PACKED FORM) FI. F NAME (,) WORDS)
/ CONTROl F ETURNS AFTER THE FILE NAME
/ BEFORE CALLING PUT THE STARTING TRA(CK IN 77Y0 AND THiE
/ FILE SIZE (WORDS) IN 7771. THE CODE ADDRE )S CAN BE PUT INT

OARG3 AND THE STARTING ADDRESS, IN SYSTRT.
,451 0 CLOSE, 0
,)452 3110451 M EM A 0CI.)SF /TRAN.,'FR FII. FNAilE
245 1 2404565 ACCM F II.NM
2454 2124451 MPOM 1 0LOSF'
')') 141 0000 ACCA

'5u 24 10000 ACCA
,'4')'l4 / . 1,4W) 1 MPOM C 1. 0 F
,050 200)527 M 1 RFIN
2461 30001555 JMS I) IRFU N
14 2 1 1

24 1 1
4040 2555 1' II.NM

46) 20 10000 ACCA
2466 20005145 JMS D ROT
,1467 1000451 JMP ACLOSE

// SiBROITINE WRITE(I F, SIZE, I TART)
/ PURPOSE -- SIMPLE WlITE TO DISK USIN(; DEMON II ISI ,K
/ PARAMETERS --

/ IT - STAHTING TRACK
/ SIZE - NO. PF WORDS IN PUFFER (STARTS AT ICTART)

ISTART - ;TARTING ADDRESS OF BLOCK TO TRANS)FF.
2401 0 WRITE, 0
2147 1 31101170 MEMA oW R IT'FE
247d 2510510 A+MA DNO
247 3 4045)4 ACCM IT
2474 2124470 MPOM WRIFF

')475 311010'(0 M EMA WR ITFE

d4" 204050 ACCM S17 M
2477 214 47() MPOM WRITE
2OO 3 1 0 0(O M EM A 0W t I T'
)501 2000505 ACCM I START

1-()2 2124470 MPOM WRITE IRE I,,', k k !A ,
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2503 3000556 JMS DISK
2504 0 IT, 0
2505 0 SIZE, 0
2506 0 ISTART, 0

i 2510 100000 DNO, 100000
// SUBROUTINE READD(IT,SIZE)
/ REVISION -- NOVEMBER 29,1980
/ AUTHOR -- BARRETT,TB
/ PURPOSE -- READ TRACK IT OF SIZE WORDS INT) BUFFER
/ STARTING AT 100000. NOTE THAT IF SIZE IS GREATER
/ THAN A TRACK, MORE THAN 1 TRACK WILL BE REAP.

2511 0 READD, 0
2512 3110511 MEMA @READD
2513 2510510 A+MA DNO /ADD THE DISK NO.
2514 2404523 ACCM ITT
2515 2124511 MPOM READD

E// I/O SUBROUTINES OPENW,OPENR,CLOSEWRITE,READD
2516 3110511 MEMA IREADD
2517 2404524 ACCM SIZZ
2520 2124511 MPOM READD /SET RETIURN
2521 2170000 Z ERA /S IGNALS READ
2522 3000556 JMS DI)1SK
2523 0 ITT, 0
2524 0 S IZZ , 0
2525 100000 100000
2526 1000511 JMP 0READDD

/

2527 0 DIRFIN , 0 /READ OUT 30)o-'600, READ IN )I RFIN
2530 2030000 ONEA
2531 3000556 JMS I) 1 SK
2532 100001 100001
2533 4600 4600
2534 3000 3000
2535 3174557 ZERMA P1)ERRF
2536 3000556 ,JMS DISK
2537 1000? 1 00007
2540 600 600
2541 7(00 7000
254 24 10000 ACCA
254 31 (456 1 ZERM ODEV DET

01 10 1000527 iMP 0DI R FIN/ /.

254' 0 DI ROU, 0 /RFAD BACK ()0)-7OO
4 1 "755" Z ERMA 0)ERRF-.

2547 - i,56 ,]MS @DISK
255 100 0 1 1 00001
255 1 4 00 4600
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255, 3000 3o00
255 1 24 10000 ACCA
25514 1000)05115 JMP 0 1) ROJT

/ DEMON II REFERENCES
2555 7000 DIRFUN, 700)
S2556 7612 DISK, 7612
2557 7704 DERR , 7704
2560 7751 DISOLV, 7751
2561 7764 DEVDET, 7764
2562 7770 OARGI, 7770
2563 7771 OARG2, 7771
2564 7772 OARG3, 777?
SCRATCH STORAGE
2565 0 FILNM, BLOCK 2
2567 0 NOFIL, 0

E// I/O SUBROUTINES OPENW,OPENR ,CLOSE ,WRITE ,REA2D
* C.l.1 F 21451 PFRR F 257 0EV FVE El1 T f %D[R FUN 255I OTR MJT 2s45 1I)E ., SK ;.V 955,1NO 2510 F ILNM 2565 I START -)9, r 9 5T 4I r 25,2 NOF 1, 2567 0ARG ,, AS.> 256 SAR; 1 2564 ) P N R 24 Oj ) F NW'- 0 .10 9SIZE 2505 [// 2524 WRITE 7O

$

Ell I S 10 tROIT IN E S PE NW, OPF NR, CI ,0 WITE 9/ P l

?L*

4°
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// FUNCTION P RT c,T(X
// F'J NCT IO)N P RTOCT(X)

/ REVISION -- JANUARY 22,1901
/ AUTHO R -- BARHETT,TB
/ PURPOSE -- PRINT THE OCTAL VAIl.: OF THE K'JTHrJTS {P ACC
/
/

*2 605

2b05 0 P H'IOCT, 0
2606 5U002 LLSH 2
2607 240bOt7 ACCM TEMP
2610 10003 ANDA (3
2611 51J260 A+MA (260
2612 20007231 JM S TYPE
2613 11 0007 ME',1A (7 /SET (C)iJNTFR
2614 2405064 ACCM CO0UNT
2615 27tL7t00 4 PRT'3I, MMOMZ COUNT
?616 620 JMP #+2
2617 6 127 JMP P RTO'
2620 21110b7 MEMA TEMP

621 4 L S Ht 3
2622 d24 0f,7 A CCM TEMP
2623 000 7 A NDA (7
2h24 5 10tO j A +M A ( t0

b d ((11'7 1 JMS TYPE
b 010 JM mp PRT; 1

b 27 11 O, P k'h ' f , MEMA (21
0 20W731 JMS TYPE

6 1 110212 MEMA (21
c0' 29007-1 JMS TYPF
2 t i3 1 00 b05 JMP oPR TR)cT

// ! HUBfOUTINE MN P(N(,INDIC ,TXT)
/REVISION -- 198VEMt, 2,19
/AIITHo R A HAR -I- , TT B

/P RPOSE -- UNIPAK ALAKFI, AS(il AND SENDS" I' TTY FOR PRINT W,.
AP .' 'rl Jtl i. 'h' :.b IS ' 1.' NT A L O

/
. .~/P AhkAMET!. kS-: -

N / 1- 1. H ARA '(:EFR:; IN T!HF AC , F XT r V , F'

/ T lE; i :: 1.' , ) TO BF TERMINATEI. W I ." (I) ANI )lN I

• / [,F'KFJRNE , A: I'!' No. OF TFXT 'HARA(T ,' (NOT [NCI.IIIN,; V'
/ I N'1) No) /lP , 1 > Ck/VP AT )F K P" T-XT
./ TXT TIiH P A C:KE , TEXT.

- . /

059 0
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2531 2110 WO ) M M A J ,,P /VTK'RH All , H:; N P
W) 52 20 472'I ACCM i

265j 2124650 MP(M V NP /S0" i- 1ti
6)4 1 1 0650 M FM A 0 N P

2o55 2405j03 AC CM I .N 7
) 20 730 ON iM IN IX /i FT iV h NT/N, P NT 71> "

,'r 57 2164726 7 FRM NO' /21.T V AAO i, ""'YIH.i
( () ( 20250 ON FM (C IN /NTi 1 (Al.!. ,',
'66 1 27 700 LOO P, MMIM> I NT / U P k M),T C JN . I

// FUNCTIuN PHT 0 CT(X
26 2 67 1 JMP .I / F TV " 7 ', T ' w A: A ,,r,63 110003 MFMA (- /k [f ; IAl 1 k ' Z NF.
60 405060 ACC M UOd NP
-'566 2124651 MP0M tINP /1 '[ 11 i

' [ ) f L'XI " wV ' '
-'666 4ll7)050> MFMA IJNP t'";17 W< AN>l 71177k

7 /t. 290{H5)3) ACOM WOPOb /2FC)i r I V I~ H Jl Ot.i',.' 7, ",r

* t/I 1 1)07/7 A. 1, A NLA (ii y/M A / .
'r/<' 05J,6() A-MZ (77' !/V tL K ilL) P-1) 7> A.

/5 I < IM[ < 4P 0t+9,

40I ) IMP ' NV A -z

Y• ,M F'J'7 L) )1 M p 0 +

f '> ,IMP ,+
' , 47 7 2t}l VFM Lht NO Y / .. { 1 k N ' Y < ,' ' .. lI ii  i :11.' [I{"

1-' !' 6' M F;MA TEMM

., M . I N 1 X I F ,

* 'hIi * +J( " 4 '.' , '!'f, i '

S ... .I ' ....
:, ',+ MA (- [

* " ' "'p ' "A ' [h

1 ..

1!
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2730 0 INDIX, 0

///ISUBHOUTINE T YP E
2731 0TYFE, 0
2732 6 L44 TTYP F
d7 33 7mp #M i- 1
2734 '4114 P RTTY
27 35 10071 Jmp PT Y PE

//// UBRO'UTINE CkLF /!!!
2736 0CRLF , 0)
2737 11 0212) M EMA (212

ii27 40 200u7 31 I MS T YPW
2741 11 o215 MEMA ( 210
2742 2900)7 3 1 JMS TYPF
2743 200o731 UMS T YP F
2744 1000736 JM 0C RLF

* !FUNCTION PRTOCT(-,(X)
/!SUBROUTINE UNPF(SFNDF,NB3YTES, FLAG,S-TARTA)

/ REVISION -- ECMFBI3l 24,1980
/ AU THO R B BA RR FTT ,T B
/ PURPOSE -- TRANSFER DATA FROM CORE TO A DEST INATION OP :I V ED) BY

/ SENDF . T!UE DATA MAY BE UNPACKED IN THE PROCESS.

/PARAMETERS -

/ SENDF ENTRY POINT FOR ACCEPTING A WORD IN ACC (E.G. TYPE)
/ NBYTES - NO. OF BYTES TO BE TRANSFERRED. (FOR PACKED DATA

/ THERE ARE 2.5 BYTES/NIC WORD)
/FLAG - 1 => DO NOT UNPACK

/ 0 => UN~PACK
-1 => UNNIBBLE (5 NIBBLES/WORD))

/ STARTA - STARTING ADDRESS AT WHICH To OBTAIN DATA. IF
/SET To -1, IJNPF W ILI. USE THE POINTER FROM THE PREVIOUS CALL

*2750
2750 0 J NPE, 0

*(1311 7 00 ()MEM A PU NPF
275 2 40 OO A',,C M S E N DF

275 P ''I MP V, U N P
15 31 J F/ NEA 0 JIN P F

' 5 21 4 0% AP; C, C UCHF

)7 1)~ 7 1 1 ),,, A OUI N PR'
27b,'' Ac CM y N PF L
276, 11 MM (1 7

1 Y P M u/ 7 N' PF t. (
3 '1 , ' ~ ~ ( '77

2/76 4 ,4;Aci. v A ASK

~7



2766 3110750 MEMA Ut NPF
2767 51144 EXCT AC19 /IF NEG. THEN DONT INITIALIZE
2770 77 3 JMP IJNPFX
2771 2405066 ACCM POINT
2772 775 iMP U NPF 1
2773 2703065 U NPFX, MMOZ U NPFLG /TEST FLAG
27714 1014 'iMP UNPFZ
2775 3111066 UNPFI, MEMA PROINT
2776 2125066 MPOM POINT
2777 2703065 MMOZ U NPFLG
3000 1005 iMP UNPFY
3001 3001063 JMS 0SE NDF
3002 2707064 MMOMZ COUNT
300 3 775 iMP U N PF 1
3004 1061 JMP UNPFE
3005 21405067 UNPFY, ACCM TEMP
3006 11 0006 MEMA (6
3007 2405070 ACCM BCOUNT
3010 1014 JMP #+4
3011 27070611 UNPF2, MMOMZ COUNT

012 1014 iMP #+2
3013 1061 JMP UNPFE
30114 2717070 UNPFZ, MMOMAZ BCOUNT
3015 1017 iMP #+2
3016 775 JMP U NPFI

// FUNCTION PRT0CT(X)
1017 462005 A-MZ (5
3020 1(o31 1MP H NPF-
3021 2111067 UNPF'2, MEMA TEMP
302 212 3065 MPOZ U NPF1.G
3023 5044 L S 14 4
3024 50144 LLSH 4
3025 2405067 ACCM TEMP

026 201107j IJNPF1 , ANDA M A3K
, W027 3001063 JMS 0SEN DF
3 030 1011 JMP i NPF2
3031 4620014 HN PF , A-MZ (4-

3032 1 0413 JMP IJ NPF4-
3033 2120 65 U N PF -3, MPoZ U N PF.
3034 2162000 ZERZ
03') 1 021 JMP U NPF2?
336 211 1067 MEMA TEMP

3037Y 4050d14 R ISO 4
3040 1030(3 ANI)A ( 60
3041 214)507 1 ACCM T. MP 1
3042 1 121 i MP U N P'E22
3043 1462(X) 3 11N PV.4, A-MZ (3,
301414 1 160 iMP ( N PF'S

-"7 ("-*:: :
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3045 2123065 MPOZ UNPFLG
3046 2162000 Z ER Z
3047 1021 iMP U NPF22
3050 3111066 MEMA @POINT
3051 212506 MPOM POINT
3052 5044 LLSH 4
3053 2405067 ACCM TEMP
3054 10017 ANDA (17
3055 2511071 A+MA TEMPI
3056 3001063 JMS @SENDF
3057 101l JMP UNPF2
3060 1021 UNPFS, JMP U NPF22
3061 2124750 UNPFE, MPOM UNPF /RETURN
3062 1000750 iMP @UNPF
3063 0 SENDF, 0
3064 0 COUNT, 0
3065 0 UNPFLG, 0
3066 0 POINT, 0

, 3067 0 TEMP, 0
3070 0 BCOUNT, 0
3071 0 TEMP I, 0
3072 0 TEMP2, 0
3073 0 MASK, 0

'I SUBROUTINE PAKF(RECVF,NBYTFS,FLAG,STARTA,NBYTR)
/ REVISION -- DECEMBER 31,1980
/ AUTHOR -- BARRETT,TB
/ PURPOSE - TRANSFER DATA GIVEN BY RECVF TO CORE.
/ THE DATA MAY BE PACKED IN THE PROCESS. (THIS IS THE INVERSE
/ OF UNPF). USE OF ARGUMENTS IS THE SAME AS IN UNPF EXCEPT-
/ RECVF GETS A DATA BYTE AND GIVES IT TO PACKF VIA ACC. NOTE
I THAT IT MAY BE NECESSARY FOR RECVF TO CONTROL THE NUJMBER OF

// FUNCTION PRTOCT(X)
/ BYTES TRANSFERRED BY STICKING A 1 IN ColUNTI WHEN THE LAST

! / BYTE HAS BEEN RECEIVED (E.G. AN EOF MARK IS DETECTED)
/ NBYTR - NO. OF BYTES RECEIVE).

* III/////////////////////////I'I///I//////////////////////////////I////

3074 0 PAKF , 0
-1075 3111074 MEMA OPAKF
3076 24052? ACCM R ECVF

* 3017 2125074 MPOM PAKF
3100 3111074 MEMA PPAKF
3101 24052"' 3 CM COUNT1
310? 212522 MPOM C OJNT I
3103 2125074 MP OM PAKF
3104 3111074 MEMA PPAKF

* 3105 24052<, ACCM PAKFI.(;
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3106 2125074 MPOM PAKF
3107 3111074 MEMA PPAKF
3110 5144 EXCT AC19
3111 1117 JMP PAKFX
3112 2405224 ACCM POINTI
311 3 11 0006 MEMA (6
3114 2405231 ACCM HCNT
3115 2165226 ZERM N BYTES
3116 2165230 ZERM WOR)
3117 2703225 PAKFX, MMOZ PAKFL(;
3120 11 31 iMP PAKF2
311 270722 PAKFl, MMOMZ COUNT1
3122 1124 iMP #+?
1123 1215 JMP PAKFF
1124 300 12?? IMS 0RFCVF
1125 21252?6 MPOM N BYTFKS
i126 3405224 ACCM PP0INTI
3127 2125224 MPOM POINT1
3 130 1121 JMP PAKFI
'1131 2707223 PAKF2, MMoMZ COUNTI
3132 1134 iMP tt+?
31 3I 1210 iMP PAKFF
3 134 2707231 MMOMZ RCNT
313 5 1140 IMP #+3
3136 110005 MEMA (5L
3137 2405231 ACCM BCNT
3140 3001222 iMS PRECVF
3141 2405 227 ACCM TMP
3142 2125226 MPOM N BYTFS
3143 2111231 MEMA HCNT
3144 462005 A-MZ (5
3145 1152 JMP PAKF3
1146 2111227 PAKF2?, MEMA TMP
3147 5070 RLSH 1
315() 2505230 A+MM WORD
151 113 1 iMP PAK FP

1152 462()4 PAKF3, A-MZ (4
1153 1160 'IMP PAKF4
3154 2111227 MEMA TMP
3155 5044 LLSH 4
1156 250530 A+MM WORD

// FJNCTION PHTUCT( X
41157 11 31 IMP PAKF2
1160 4620 a) 3 PAKF-1, A-MZ (3
31(1 1174 IjMP PAKFS '
3162 2111227 MEMA TMP
3163 4050 4 RI S[ 4
3164 2511230 A+MA WORD

-
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3165 3405224 ACCM @POINT1
3166 2125224 MPOM POINTi
3167 2111227 MEMA TMP
3170 10017 ANDA (17
3171 5064 RLSH 4
3172 2405230 ACCM WORD
3173 1131 JMP PAKF2
3174 462002 PAKFS, A-MZ (2
3175 1202 JMP PAKF6
3176 2111227 MEMA TMP
3177 5050 LLSH 10
3200 2505230 A+MM WORD
3201 1131 JMP PAKF2
3202 2111227 PAKF6, MEMA TMP
3203 2511230 A+MA WORD
3204 3405224 ACCM @POINT1
3205 2125224 MPOM POINTI
3206 2165230 ZERM WORD
3207 1131 JMP PAKF2
3210 2703231 PAKFE, MMOZ BCNT
3211 2162000 ZERZ
3212 1215 JMP #+3
3213 2111230 MEMA WORD
32114 3405224 ACCM @POINT1
3215 2125074 PAKFF, MPOM PAKF
3216 2111226 MEMA NBYTES
3217 3405074 ACCM @PAKF
3220 2125074 MPOM PAKF
3221 1001074 JMp @PAKF /NOTE THAT WE HAVE TO "TORE THE LASi

WHICH MAY BE LATER OVER WRITTEN.
3222 0 RECVF, 0
3223 0 COUNT], 0
3224 0 POINTI, 0
322t 0 PAKFLG, 0
3226 0 N HYTES, 0
3227 0 TMP, 0
3230 0 WORD, 0
3231 0 RCNT, 0

// SUBROUTINE PKR(FIILNAM,NF)
/ REVISION -- JANUARY 22,1981
/ AUTHOR -- BARRETT,TB
/ PURPOSE -- PACK USER GIVEN CHARACTERS INTO A 2-WORD

"FILE-NAME". THE 2 MOST SIGNIFICANT BITS
OF THE FILENAME ARE 00.

/ ARGUMENTS--
FILNAM - ADDRESS OF THE FIRST WORD OF THE FILENAME

/ NF - (RETiJRNEI)) THE NO. OF CHARACTERS; IN rHE F ILENAME.
*3240

3240 0 PKN, 0
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// FUNCTION PRTOCT(X)
341 3111240 MEMA PPKR
3 42 2405301 ACCM ADD R /"T 0 RE 'IF' AD H) k E0 OF li I F IL ENAME
3 43 3165301 ZERM 0ADDDR
3244 21 35240 MPOAM PK R
3245 2405302 ACCM NF /SPORE AH,KE"2 FOR RETJRNINO NF
3,46 3165302 ZERM NF
347 11 0006 MEMA (6
3 150) 2405064 ACCM COUNT
351 2165103 Z ERM INDIC /SET C I 1) I ':A I-)R
3 52 462(X) 3 PKR1 , A-MZ (3
3)51 1256 11MP # +3

54 2125301 MPOM ADDR
V255 3165301 ZERM 0ADDR
3,256 21033()3 MEMZ INDIC / IF IN i HA:, bIEEN 'I T HEN J UST SH
2, 57 1271 JMP PKR2

3,)60 -j)01 304 JMS 0 Fr (HO
,261 46 215 A-MZ (?1s

1.63 5 ()3 ON EM IN 1) 1
3.64 2165067 ZEHM T E MP
,' 65 111 iMP PK H

J,)66 31253')2 MPOM PNF
.) 67 470240 A-MA (240

3"M7o 205067 A C M TEMP
1271 3111 301 PKR2, MEMA P ADDR
3 1) 5046 L6SH 6
3273 2'511 0b7 A+MA TEMP
3)74 3405301 ACCM P ADDR
3275 2717064 MMOMAZ COUNT
3276 1252 iMP PKRI
1 77 212 5240 MPOM P KR /INC.NE:4-NT F )R HEETR IN
300 100 1240 iMP 9PK R
1301 0 ADD 0
33: 0 0 N F, 03

3303 0 INDIC, 0
/

/ EXTER NAL:;
3304 2257 ECHO, 2257

/ FUNCTION PHTOCT(X)
ADDR 3301 RCNT 3231 !COIJNT 0O'(0 ; N I 3064
CIJN1 3223 C RLF 27 36 ECHO 30 E N) 2 720
I N I) 1 C C3 03 I N 1) I X 27 30 1. 1 .671 [ 2706
1. () P 266 1 M A 3K 30 13 N I Y TF 3226j N" 2 0 727
NCC 27r6 NF 3 302 PAKF (174 1 ,KF 1 3121
PAKF2 -311 PA K- 3146 PAKF3 3152 l'/ K FO 3160
PAKF5 3174 PAKF6 3202 PAKFE F P2 0 'AK-V FT15
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PAKFLG 3225 PAKFX 3117 PKR 3240 PKR1 3252
PKR2 3271 POINT 3066 POINTI 3224 PRT01 2615
PRT02 2627 PRTOCT 2605 RECVF 3222 SE N DF 3063
TEMP 3067 TEMPI 3071 TEMP2 3072 TMP 3227
TYPE 2731 UNP 2650 UNPF ?750 UNPFI 2775
UNPF2 3011 Ut, PF21 3026 UNPF22 3()21 UNPF3 3031
UNPF33 3033 UNPF 4 3043 UINPF5 3060 U NPF I.: 3061
UNPFLG 3065 UNPFX 2773 U fPFY .005 U NPFZ 3014
WORD 3230
$

// FUNCTION PRTrOCT(X)

-01-
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/// SUBROUTINE DEC
// SUBROUTINE DEC

/ REVISION -- DECEMBER 30,1980
/ AUTHOR -- BARRETT,TB
/ PURPOSE -- TRANSFORM A PACKED ASCII HEX STRING TO BINARY AND PA('K
/ 5 NIBBLES PER NIC WORD
/ ARGUMENTS -- ALL ARGUMENTS ARE PASSED THROUGH A COMMON AREA
/ WITH THE FOLLOWING VARIABL ES IN THE ORDER SHOWN-
/ WPNT - POINTS TO STORAGE LOCATION OF THE LAST WORD
/ STORED. THIS IS INCREMENTED WHENEVER A WORD I:S
/ COMPLETE SO IT SHOULD BE SET ACCORDINGLY
/ ON INITIAL ENTRY.
/ WORD - CONTAINS THE NIBBLES OR PORTIONS THEREOF TO
/ BE STORED AT WPNT+l. IT SHOULD BE SET TU 0 ON
/ INITIAL CALL.
/ WCNT - A COUNTER FOR WORD. WHEN WORD IS' FMPTY,WCNr
/ =5, WHEN FULL WCNT=O. WHEN WCNT GOES TO (), WOR!) I
/ STORED AT WPNT+I AND WPNT IS INCREMENTED. 'T F() 6
/ AT INITIAL CALL TO DEC.
/ COUNT - THE NUMBER OF NIBBLFS+I TO BE PACKED. NOTE TIHAT ;OJNT
/ IS DECREMENTED TO 0 BY DEC.
/ BCNT - BYTE COUNTER. SET TO I FOR INITIAL CAI.L.
/ APNT - POINT TO CURRENT STRING WORD. SET TO 1 LESS THAN THE
/ START OF THE STRING INITIALLY.
/ CHKSUM - NIBBLE VALUES ARE ADDED & STORED IN CHKSUM. SE' To
/ 0 ON EACH CALL TO DEC (USUALLY).
/ NWORD - NO. OF WORDS STORED. (USUALLY SET Tu 0 AT EACH CALL.
/ NOTE----
/ IN ORDER TO FORCE A WORD OUT OF DEC, SET WCNT TO COINI'.
/

*33 10
33 0) DEC, 0
3311 27U7420 STAR F, MMOMZ BCNT
33 12 1 321 JMP #+7
3 13 11 0005 MEMA (5
3 314 2405 1420 ACCM BCNT
3315 2125421 MPOM APNT
1316 31111421 MEMA 0AP N'
13 17 5001 LASH 1
3320 24051406 ACCM TEMP
3321 2707416 MMOMZ WCNT
3322 1 132 IMP '1+10
1332 3 11 0005 MEMA (5
3324 2 405416 ACCM WCNT
3325 21254 14 MPOM WPNT

-82-
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3326 211 14 15 MEMA WORD
33 2)7" 34054114 ACCM 0 WPNT
3330 2125423 MPOM NWORD
3331 2165415 ZERM WORD
3132 2707417 MMOJMZ COUNT
133 1 337 iMP #+4
3334 21251420 MPOM BCNT
3335 2125416 MPOM WCNT

33 3 1001310 iMP DEC /NOTE FX IT

/II SUBHOUTINE DEC
3137 21114,0 MEMA BCNT
3340 4 t,2(00 3 A-MZ (
33 41 1 I) MP 1)EC1
334 21._ 54 1 M PM A PNT
jj43 31114,1 MEMA PAPNT
1344 2405410 ACCM TEMP 1
3345 405023 P IH 3
3346 2511 4) ( A+MA TEMP
3347 1 57 iMP DEC2
3350 462002 PECi, A-MZ (2
3351 1 356 iMP DEC3
3352 2111410 MEMA TEMPI
3353 5005 L ASH
3354 2405406 ACCM TEMP
13355 1357 iMP DEC2
3356 2111406 1) EC , MEMA TEMP
3357 51414 DEC2, EXCT AC19
3360 2511412 A+MA TRAN
3361 5003 LA:SH 3
3362 2405406 ACCM TEMP
3363 2011413 ANDA MASK
3364 2405407 ACCM NIBBLE
3365 5044 LLSH 4
3366 25051422 A+MM C HKSUM

GET READY FOR NEXT WORD
3367 2111406 MEMA TEMP
3370 5005 LASH I)
33j,71 24054(-06 ACCM TEMP
3372 11 0006 MEMA (6
3373 2405411 ACCM SHIFI
374 211141 MEMA WCNT
3 33'5 2i25411 M-AM S H I F 1
376tM 211 !n7 MEMA NI BB3,E

.. ! 71 ' 141 MMOMZ SHIF
I4(00 21 .> 1 0 R Z
J40 1 J I ,iMP 1+3
3402l i 4050l i4 H' I :StH 4

340 3 1 317 iMP #14

-- 83
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3404 2505415 A+MM WORD
3405 1311 iMP START

/ SCRATCH STORAGE
3406 0 TEMP, 0
340'7 0 NIBBLE, 0
3410 0 TEMP 1, 0
3411 0 SHIFI, 0

/ MASKS
34 12 220000 TRAN, 220000
3413 3600000 MASK, 3600000

/COMMON STORAGE
3414 0 WPNT, 0
3415 0 WORD, 0
3416 0 WCNT, 0
3417 0 COUNT, 0
3420 0 BCNT, 0
3421 0 APNT, 0

// SUBROUTINE DEC
3422 0 CHKSUM, 0
31423 0 NWORD, 0

// SUBROUTINE NIBBIN(VALUE,NNIh,C,BIN)
/ REVISION -- DECEMBER 30,1980
/ AUTHOR -- BARRETT,TB
/ PURPOSE -- CONVERT PACKED BCD OR BCH TO BINARY.
/ ARGUMENTS --

/ VALUE - PACKED BCD OR BCH; MOST SIGNIFICANT NI BHIL E
/ AT UPPER ORDER LOCAT ION IN VAL. E; LEFT JIIS'FFI FD.
/ NNIB - NO.OF 4 BIT NIBBLES TO BE CONVERTED
/ C - OCT 12 IF THIS IS A BCD VALUE
/ OCT k 0 IF THIS 1) A BCI VALUF
/ BIN - RETURNS BINARY VALUE HERE
/

*01470

3470 0 NIBIBTN, 0
347 1 11 0006 MEMA h
3472 P40') 60 ACCM 311 IF
473 31111470 MEMA ONI B IN
1474 240555 3 ACCM VAU IE
3475 2125470 MPOM NI !UN IN
3476 2165557 Z ERM RE:; ULT
3477 31131470 MEMAZ 6NI BIN
3500 2162000 ZERZ
3501 1550 iMP NI li,
3502 21405554 ACCM NN IB
3'503 232 5560 M-AM IfHIF
3'>04 2111553 MEMA VAL 1E
3505 2107560 MMOMZ H IF

-84-
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,3506 21 6,,K)'0 ZERZ
1507 1512 JMP #+3

3510 4(0) J0"14 R I :H 4
" ll 1 505 JMP 11-4
3512 940555 j ACCM VALUE
3513 2125)47 MPOM NIBBIN
5 1 3111470 MEMA ONI BB IN

I5 15 A4 55 ACCM C
3516 21 35470 MPOAM NIRBIN
3517 2405550 ACCM B IN
352) 2125470 MPUM NIBBIN
3521 2111553 MEMA VALUE
3522 2025526 ONEM MPLCND
3523 10017 NIB1, ANDA (17
3524 43514 TACMQ
3525 505320 MULT
3526 0 MPLCND, 0
3527 4343 TMQAC
3530 2505557 A+MM RESULT351 70554 MMOMZ NNTI1531 2 70'('- 55 4 ,,m NN1

3532 1534 JMP # +2
3533 1 550 iMP NIB2
3534 2111526 MEMA MPLCND

3535 2405541 ACCM It + 4
3536 2111555 MEMA C

/// SI10ROUTINE DE :
353 4 3514 T AC

3540 505 31) 0 MULT
3541 0 0
3542 4313 TMQAC
3543 2405526 ACCM MPLCND
3544 ?111553 MEMA VALUE
3545 405024 R ISH 4
3546 2405553 ACCM VALUE
3547 1 523 iMP NI Hl

* 3550 2111557 NI %), MEMA RESITI.T
355 1 340555)( ACCM @B T N
3552 100 1147O iMP NIPBTN

" o"5 3 (0 VAII1E, 0-

* 3L)5. 7  ,U "P :!?l '

S3560) 0D2 f , 0)

1;H/ -I .i1OUTIN TH.KHX(CNT, NPYTi)
P ./ E (VI A.N -- JANUIAIY 214 ,1981

/ AO lIP t - - A i R T!'I ,TR
/ PUtPOS-E.: -- DL-C .; (TO H[NA11,Y) A TF.KTHUNIX !iA 11.5 ANO F'IF<

.: ~-05 - .

-.S ~ . , . . -v . - . . ,- - ... - . ' - , --'- . v - . : : . , . : , . - . .- , - - . ' v . . : : -: ,: -



THE RESULT IN PACKE) FORM S FART ING AT LOCAT I3 J
100000. THE INPUT FIi.E IS - ASSUME) T) BE IN

/ PACKED FORM STARTING AT 1)O0uS.
/ ARGUMENTS -- CNT -TOTA L NO. OF PA CKE , WORDS IN TH O, ITPU
/ NOTE THAT THE LAST PACKE) WO tD MAY HAVE GIL.
/ ALSO NOTE THAT I)EC PACKS WORDS SICH THAT NI Di Dl
/ OCCUPIES 19-16 .... ,N I BLE , -O.
/ NBYTE - TOTAL N OF BYTES (? NI HS) STORED.
/ - NOTE THAT THI SU ROUiFINE ASS UMES THAT THE TEK. 6 0(k' A NDI
/ COMM-STOR ARE CONFIGURED SUCH THAT EACH "LEADING" SLASH I S
/ PREFACED WITH XOF (ASCII 223). ALSO NOTE THAT THERE ARE
/ 17 (21 OCT) SUJRPLUS CHARS. AFTER THE LAS;T CR.
/ BE SUkE TO US[-' MX MODE WHEN STORING THE HEX FILE.
'3505

3,)65 ( TEKHEK, 0
3566 2111565 MEMA TEKHEX
3567 2405750 ACCM CNT
3370 3165750 ZERM PCNT
351 21 5565 MPOMA TEKEX

'b7 1 ;)4(J5754 ACCM NBYTE
3,)73 3165754 ZERM 0 N BYTE
3'74 2125565 MPOM TEKHEX

P',15 2025420 ON EM BCNT /INI FIA1.IZF D)EC
3 76 2165746 ZERM WORDO

(7 11 0006 MEMA (6
St) ,n)2105747 ACCM WCNTO)
o0 01 211117)6 MEMA BUFS

3002 2550000 AMOA
301 2405421 ACCM APNT
3604 2405705 ACCM WPNTO
3605 11 00 13 TEK , MEMA (1
3 6 6 24054 17 ACCM C O UNT
3607 110006 MEMA (6

/// IJBROUTINE DEC
10 0 25016 ACCM WCNT

3611 2165415 ZERM WORD
3 ,612 211 1155 MFMA iEA)A /ADDRF% OF lEAPER TAiT
313I 2405414 ACCM WPNT
314 200 1310 JMS DEC

15 P1 1 1 7M1 EMA !HEAD /CHGCK Fu)R "/1
3616 5050 LLSH 1

17 1 00 17 A N DA 1 y
u 4- 0 620 17 A-MZ (17

30h-' 216o2C)U Z ERZ
3622 300 1 6 aM) T EhF

16o2 300 175 3M ' NF

3'625 1 -  12
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Rd 3626 1 1
1627 6445 TEXT % TE

363() 535U45 KHE
3o31 700045 X F

6 32 62T70O0 R
3633 174 4 JM.P TEKE / GOT() TEKHEX ENI)

3634 2111 75? TEK , MEMA HEAD+ I
3635 5044 1,LSII 4

3636 2405640 AC('M 1+2
637 2001W(0 JMS NIBBT4
640 0 U

3641 2 2
j3642 20 20
3643 0 
3044 21 11 643 MEMA # -1
3645 3s05754 A+HMM 0NBYTE
p646 5001 LASH 1 12 F iH TOTAL NO. OF NIB LY:3

364"7 24074 17 ACCMZ COUNT
* 305)) 1652 JMP #+2

3o51 1Y34 ,IMP TEK3 /NORMA!, TERMINATIJ,N-CHEi'K FOR WHETHI

Til JS WAS LA-;T FULL BYTE.
3)52 21254'!" MPOM COUNT
3653 2111745 MEMA WPNTO
3654 2405414 ACCM WPNT

3655 2111746 MEMA WORDO
3656 2405415 ACCM WORD
3657 2111 747 MEMA WCNTO
3660 2405416 ACCM W CT
3o6 1 2165422 iFRM CHK)UM
3662 2165423 ERM NWORD

3663 2(01310 JMS DEC
3664 2,11422 MEMA C HK S 1M
3665 1 0377 ANI)A (377 /THIS MOD 256

3666 240575 1 AC CM HKS
'3667 2111423 EMA N WO R 1
i r 70 3505750 + MiM P C NT

t "71 21111 414 MEMA WPNT /STORE STATE FOR NEXT CALL

f,72 d4')Y4 A C >M WPN F'T
67 211141A MM A

.674 240, (!I A("1 W) RDO)
• <67% 211114 16 MEMA WCNT

1 I// / .10 RO<C)II'INt. II V V
3 67> 2 %'!" f , c W N I'.- 77 11t00 -1 MA (4 /f)t'1' , 0 0 ,IT IN 1 I1"A fI I- H N 1 '411 F.1
3'{'Z i );: l i();, 17 A: ,'M (n )Jll'.701 11 (A)4 M A (4

370) 2 W5)1 A1CM W CNIF

.3'[0 271 t 4 1) 7- M W k t)

i"-.
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3626 1 1
3627 61445 TEXT % TE
3630 535145 KHF
3631 7000145 X F
3632 b2T7 k %
3633 17 44 JMP TEE / 07,') TEKHEX EN)
3634 2111752 T K, MEMA HEAD+ I
3635 50144 ,LSII 1 4
3636 2 4056 4W ACUM i+
3637 200 11470 JMS NIBB14
3640 0 0
3641 2 2
3642 20 20
3643 0 0
3644 2111643 MEMA #-I
3645 3505754 A+MM PNBYTE
3646 5001 LA SH 1 /*2 F() TOTAL NO. OF NIBBLES
3647 21407417 ACCMZ COUNT
* Th50 1 652 JMP #+2
3051 1 7314 IMP TE K3 /NORMAI. FERMINA T1N-CHICK FOR WHETHI

TIllS WAS LAS;T FULL BYTE.
3652 2125417 MPOM COUNT
3653 2111745 MEMA WPNTO
3654 240514114 ACCM WPNT
3655 21117146 MEMA WORDO
3656 2405415 ACCM WORD
3657 2111'47 MEMA WCNTO
3660 21405416 ACCM WCUT
366 1 21651422 Z RM CHKSUM
3662 2165423 ZERM NWORD
3663 2('0 1310 JMS DEC
36614 2'111422 MEMA C HKS;I
3665 1 0377 A N [)A ( 377 /THIS MOD) 256
366 6 2405753 ACCM CH KS
S3667 2111423 MEMA NWOR)
3070 3505750 A' -MM 0CNT
*b71 2111414 M .:MA WP NT /ST )RE STATE FOR N iKYT ('AL[
367z 24,5(143 A:' M W FNT')

37 2 1 14 1 M M. W R
-6714 24011146 A, M WORD4

'- 6 5 ' 4 14 l,.A vi N
<37 1 14 1 ik W

*! // / :SOBt kJ-)'f'INt. [1K C5.

1676 2 1 "7, 7 AK(M W'N I
f,77 11 000 i; -FMA (4 /:'-.T t < ll' IN: th,, I - ( ik N I P H -:,

X'(X) .;l) 4 1 '/ A7(:M '" J :
'( ; 01 11 (2.' 4: J M K'M U' ( 14

37(b,:  2',?J514 16l AC v,  W J Y;

.. '
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/// SUBROUTINE DEC
APNT 3421 BCNT 3420 BIN 3556 BlIFS 3756
C 3555 CHKS 3753 CHKSUM 3422 CNT 3750
COUNT 3417 CRLF 3760 DEC 3310 DECI 3350

DEC2 3357 DEC3 3356 HEAD 3751 HEADA 3755
MASK 3413 MPLCND 3526 NBYTE 3754 NIBI 3523
NIB2 3550 NIBBIN 3470 NIBBLE 3407 NNI3 3554
NWORD 3423 RESULT 3557 SHIF 3560 SHIFt 3411
START 3311 TEKi 3605 TEK2 3634 TEK3 3734
TEKE 3744 TEKHEX 3565 TEMP 3406 TEMPI 3410
TRAN 3412 UNP 3757 VALUE 3553 WCNT '1416
WCNTO 3747 WORD 3415 WORDO 3746 WPNT 3414
WPNTO 3745

* $

/// SUBROUTINE DEC

81
-8a9--.-

*. *.o"= * °*"*,*,-. . *.. .-*. ."°"*.."°." . .o-.".... ° . *.-..- . ." ................................................................'...".....-........-......."... * • " ,• ""



-

// SUBROUTINE NICFIL(NW,FILNAM)
// SUBROUTINE NICFIL(NW,FILNAM)

REVISION -JANUARY 26,1980
/ AUTHOR -- BARRETT,TB
/ PURPOSE -- TRANSFER A CORE "FILE" TO DISK FILE. THE CORE FILE

STARTS AT 100000.
/ ARGUMENTS --

NW - LENGTH OF THE FILE (WORDS)
FILNAM - ADDRESS OF THE NAME TO BE ASSIGNED TO THE FILE.

/

*40 10
4010 0 NICFIL, 0
4011 3110010 MEMA @NICFIL
4012 3404425 ACCM @OARG2
4013 2404032 ACCM NW
4014 3164424 ZERM @OARG1
4015 2124010 MPOM NICFIL.
4016 3110010 MEMA @NICFIL
4017 2404063 ACCM AFIL
4020 2124010 MPOM NICFIL /SET FOR ERROR RETURN
4021 3000420 JMS POPENW
4022 3110425 MEMA @OARG2 /MAKE SURE HAVE ENOUGH SPACE
4023 2462032 A-MZ NW
4024 51144 EXCT AC19 /IF NEG. JUMP TO ERROR EXIT
4025 47 JMP ERR
4026 3110424 MEMA @OARG1
4027 2404031 ACCM IT
4030 3000421 JMS @WRITE
4031 0 IT, 0
4032 0 NW, 0
4033 100000 100000
4034 2110032 MEMA NW
4035 3404425 ACCM @OARG2
4036 3110063 MEMA @AFIL
4037 2404044 ACCM #+5
4040 2124063 MPOM AFIL
404 1 3110063 MEMA PAFIL
4042 2404045 ACCM # +3
4043 3000422 JMS OCLOSE
4044 0 0
4045 0 0
4046 61 JMP NICI
4047 3000412 ERR, JMS PUNP
4050 17 17
4051 1 1

-90-
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4052 5657 TEXT % NO
4053 4165 1 FI

4054 544500 LE
4055 636041 SPA
4056 434515 CE-
4057 770000 %
4060 1000010 JMP @NICFIL
4061 2124010 NICI, MPOM NICFIL

// SUBROUITINE NICFIL(NW,FILNAM)
4062 1000010 JMP @NICFIL

/ SCRATCH STORAGE
4063 0 AFIL, 0

// SUBROUTINE SEARCH(MNEM,CODE,VALUE,NBYTE,TABI.A,FLAG)
/ REVISION -- JANUARY 22,1981
/ AUTHOR -- BARRETT,TB
/ PURPOSE -- SEARCH A TABLE FOR CODE&VALIJE&NO. OF BYTES IN THE
/ VALUE (WHERE VALUE IS A SINGLE WORD WITH UP TO
/ 5 NIBBLES) OR INSERT VALUE & NO. OF NIBBLES IN VALUE
/ PARAMETERS --

/ MNEM - 3 LETTER MNEMONIC (PACKED) WHIJCH IDENTIFIES AN ENTRY
/ CODE - THE CORRESPONDING CODE (CAMERA "SECONDARY ADR E.'S")
/ VALUE - DATA WORD ASSOCIATED WITH THE CODE (MAY BE 0)
/ TYPICALLY THIS IS A BCD CODE. FOR EXAMPLE 1?)03
/ WOULD HAVE NIBBLES 1,2,0,3,0 IN THAT ORDER FOR
/ AN OCTAL WORD = 0220060.
/ NBYTE - NO. OF NIBBLES IN VALUE (MAY BE 0)
/ TABLA - ADDRESS OF THE START OF THE TABLE
/ FLAG - ON ENTRY, FLAG IS USED TO INDICATE WHETHER THIS
/ IS A RETURN (0) OR REPLACE (1) OPERATION. ON -
/ SEARCH OPERATIONS, FLAG IS ALSO RETURNED AS 0 FOR
/ A SUCCESSFUL SEARCH AND AS 1 FOR NO-FIND.
/ NOTE
/ TABLE HAS THE FORM -

/ MNEMONIC (3 PACKED LETTERSR-JUSTIFIED)
/ CODE RIGHT JUSTIFIED 8-BIT CODE
/ N-NIBBLES NO. OF NIBBLES IN VALUE
/ VALUE PACKED NIBBLES
/ E T C.
I THE TABLE SHOULD BE TERMINATED WITH 0.
*4070

4070 0 SEARCH, 0
4071 3110070 MEMA PSEARCH
4072 2404150 ACCM MNEM
4073 21 34070 MPOMA SEARCH
4074 2404 151 ACCM CODE
4075 2134070 MPOMA SEARCH
4076 2404304 ACCM VALUE
4077 2134070 MPOMA SEARCH
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4100 2404152 ACCM NBYTE
4101 2124070 MPOM SEARCH
4102 3110070 MEMA eSEARCH
4103 2404153 ACCM TARLA
4104 2124070 MPOM SEARCH
4105 112 JMP #+5
4106 2124153 SEAl, MPOM TABLA
4107 2124153 MPOM TABLA
4110 2124153 MPOM TABLA
4111 2124153 MPOM TABLA
4112 3110153 MEMA PTABLA
4113 462300 A-MZ (300
4114 116 JMP #+2
4115 145 JMP SEA2 /CANT FIND
4116 2462150 A-MZ MNEM
4117 106 JMP SEAl

// SUBROUTINE NICFIL(NW, FILNAM)
4120 3102070 MEMZ eSEARCH
4121 134 iMP SEA3 /STORE
4122 2124153 MPOM TABLA 
4123 3110153 MEMA OTABLA
4124 3404151 ACCM @C00E )"
4125 2124153 MPOM TABLA
4126 3110153 MEMA PTABLA
4127 3404152 ACCM @NBYTE
4130 2124153 MPOM TABLA
4131 3110153 MEMA @TABLA
4132 3404304 ACCM @VALUE
4 133 144 iMP SEA4
4134 2124153 SEA3, MPOM TABLA
4135 2124153 MPOM TABLA
4136 3110152 MEMA QNBYTE
4 137 3404 153 ACCM @TABLA
4140 2124153 MPOM TABLA
4141 3110304 MEMA OVALU E
4142 3404153 ACCM (TABLA
4 143 145 JMP SEA2
4144 3166070 SEA4, ZERMZ PSEARCH
4145 3024070 SEA2, ONEM PSEARCH
4146 2124070 MPOM SEARCH
4147 1000070 JMP PSEARCH

/ SCRATCH STORAGE
4150 0 MNEM, 0
4151 0 CODE, 0
4152 0 NBYTE, 0
4153 0 TABLA, 0

// SUBROUTINE ZERTAR(TABLE)
/ PURPOSE -- ZEROES THE COMMAND TABLE
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/ARGUMENTS -- TABLE -START ADDRESS OF TABLE
*4 160

4160 0 ZERTAB, 0
4161 110023 MEMA (23
4162 2404173 ACCM COUNT
4163 3110160 MEMA @ZERTAB
4164 2404174 ACCM POINT
4165 3164174 ZEl, Z ERM OPOINT
4166 2124174 MPOM POINT
4167 2706173 MMOMZ COUNT
4170 165 imp ZEl
4171 2124160 MPOM ZERTAR
4172 1000160 Jmp @ZERTAB

/SCRATCH
4173 0 COUNT, 0
4174 0 POINT, 0

//

//FUNCTION MULTP(X)
/PURPOSE MU!ILTIPLIES ACC BY X AND RETURNS RESULT IN ACC (LOWER

/20 BITS OF THE RESULT. THE HIGH ORDER BITS ARE PUT
/ IN THE MQ REGISTER .

4175 0 MULTP, 0

* ISUB ROUTIN E NICFIL(NW, FILNAM)
4176 4354 TACMQ /TRANSFER ACC TO MQ REGISTER
4177 3110175 MEMA @MULTP
4200 2404202 ACCM #O2
4201 505320 MULT
4202 0 0
4203 2404304 ACCM VALUE
4204 4343 TMQAC /TRANSFERS MO (LOW ORDER) TO ACC
4205 2404305 ACCM VALUE
4206 2110304 MEMA VALUE
4207 43514 TACMQ /PUT HIGH ORDFR IN MQ
4210 2110305 MEMA VALIJE /LOW oRDER IN ACC FOR RETURN
4211 2124175 MPOM MLTP /SET FOR RETURN
4212 1000175 JMP MIJLTP

*l /

// FUNCTION DIVDE(X)
/ PURPOSE -- DIVIDE MQ+ACC BY X AND RETURN THE RESULT IN ACC.

/ RETURN THE REMAINDER IN X. NOTE THAT MQ CONTAINS THE HIGH
/ ORDER BITS AND ACC THE LOW ORDER BITS OF THE DIVIDEND.

4213 0 DIVDE, 0
4214 5210 CLL /CLEAR LINK
4215 5144 XCT AC19
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14216 5204 STL
4217 5001 LASH 1 /LEFT SHU:T DIVIDEND,
4220 2404304 ACCM VALUE /STORE TEMPORARILY
4221 4343 TMQAC /GET HIGH ORDER BITS
4222 5001 LASH 1
4223 5141 EXCT L
4224 2430000 APOA
4225 2404305 ACCM VALUEl /STORE TEMPORARILY
4226 2110304 MEMA VALUE
4227 4354 TACMQ /LOAD IT INTO MQ
4230 3110213 MEMA @DIVDE /GET DIVISOR
4231 2404234 ACCM Dl
4232 2110305 MEMA VALUE1 /PUT HIGH ORDER IN ACC
4233 465300 DIVD
4234 0 Dl, 0
4235 405021 RISH 1 /RESTORE THE REMAINDER
4236 3404213 ACCM @DIVDE /AND STORE FOR RETURN
4237 4343 TMQAC /QUOTIENT TO ACC
4240 2124213 MPOM DIVDE /FOR RETURN
4241 1000213 JMP ODIVDE

/

/ >

// SUBROUTINE SENDF
/ PURPOSE -- GIVEN A "WORD" TO BE PRINTED IN ACC, SENDF PRINTS THE

WORD ACCORDING TO THE FOLLOWING RULE-
/ (1) IF SMODE=O THEN PRINT DIRECTLY AFTER CONVERTING TO
/ NIC ASCII

/ (2) IF SMODE:I THEN CONVERT TO DOUBLE HEX AND PRINT. ALSO COUNT
CHARACTERS (OR WORDS) AND AT END OF WCNTO WORDS DO A CR. THE

/ WORD COUNTER COUNTER SHOULD BE SET TO WCNTO INITIALLY.
/ SMODE,WCNT AND WCNTO CAN BE CONSIDERED IN COMMON DECLARED IN SENDF.

// SUBROUTINE NICFIL(NW,FILNAM)
4242 0 SENDF, 0
4243 2102311 MEMZ SMODE
4244 ?50 JMP HEXM
4245 510200 A+MA (200
4246 3000417 JMS (TYPE
4247 276 JMP HEXM2
44250 2024307 HEXM, ONEM LCNT /SET NIBBLE COUNT TO 2.
4251 2124307 MPOM LCNT
425d 5064 R LSH 4
4?)5j 2404304 H FXM! ACCM VAIuJE
4254 110260 MEMA (2f0
1. 425'. 2404306 ACCM PR:F.
4 4256 2110304 MEMA VALUE
4257 lo0017 ANDA (17
4260 2404305 ACCM VA[.IJE1
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4261 470012 A-MA (12
4262 5144 EXCT AC19
4263 267 JMP #+4
4264 2424305 APOM VALIJEI
4265 110300 MEMA (300
4266 2404306 ACCM PREF
4267 2110305 MEMA VA LUEl
4270 2510306 A+MA PREF
4271 3000417 JMS @TYPE
4272 2110304 MEMA VALUE
4273 5044 LLSH 4
4274 2706307 MMOMZ LCNT
4275 253 JMP HEXMI
4276 2706310 HEXM2, MMOMZ WCNT
4277 303 JMP SENDE
4300 2110312 MEMA WCNTO
4301 2404310 ACCM WCNT
4302 3000414 JMS @CRLF
4303 1000242 SENDE, JMP @SENDF

/ SCRATCH STORAGE
4304 0 VALUE, 0
4305 0 VALUE1, 0
4306 0 PREF, 0
4307 0 LCNT, 0

/ COMMON
4310 0 WCNT, 0
4311 0 SMODE, 0
4312 0 WCNTO, 0

///////////////////////////////////////,//I//I////////I////]
/

// SUBROUTINE GETFIL
/ PURPOSE -- ASKS FOR FILE WANTED AND GETS THE FILE INTO NIC
/ CORE STARTING AT 100000. IF THE FILE IS IUNAVAILARLE,
/ AN ERROR MESSAGE IS PRINTED AN) THE
/ ERROR EXIT IS TAKEN. (NORMAL EXIT IS 2 REYOND CALL POINT.)

4313 0 GETFIL, 0
4314 3000412 JMS @UNP
4315 14 14
4316 0 0

// SUBROUTINE NICFIL(NW,FILNAM)
4317 4651 TEXT % FI
4320 544500 LE
4321 564155 NAM
4322 453735 E?:
4323 770000 %
4324 3000413 JMS @RPKR
4325 4331 FILNAM
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4326 0 0
4327 3000414 JMS PCRLF
4330 3000415 JMS POPENR
4331 0 FILNAM, BLOCK 2
4333 3110424 MEMA @OARG1
4334 5104 SKIP AC19
4335 351 JMP GETFI
4336 3000412 JMS @UNP /FILE DOES NOT EXIST
4337 24 24
4340 1 1
4341 4651 TEXT % FI
4342 544500 LE
4343 445745 DOE
4344 630056 S N
4345 576400 OT
4346 457051 EXI
4347 636477 ST%
4350 1000313 JMP @GETFIL
4351 3110424 GETFI, MEMA @OARG1
4352 2404356 ACCM ITG
4353 3110425 MEMA @OARG2
4354 2404357 ACCM SIZE
4355 30004 16 JMS @READD
4356 0 1 I1G, 0
4357 0 SIZE, 0
4360 2124313 MPOM GETFIL
4361 1000313 jMP @GETFIL

/ SUBROUTINE PAUSE - "'
/ PURPOSE -- VARIABLE PAUSE

4362 0 PAUSE, 0
4363 3110362 MEMA OPAUSE
4364 2404173 ACCM COUNT
4365 2706173 MMOMZ COUNT
4366 365 JMP #-1
4367 2124362 MPOM PAUSE
4370 1000362 JMP @PAUSE

*/ "

/ SUBROUTINE OCT(X)
/ PURPOSE -- PACKS USER GIVEN OCTAL VALUE (liP TO 7 DIGIrS) INTO LOCATION
/ X. THE VALUE IS RIGHT JUSTIFIED, ZERO FILL (E.G.1 :> 0000001).

4371 0 OCT, 0
4372 3110371 MEMA POCT
4373 2404304 ACCM VALUE
4374 3164304 ZERM OVALU E /ZERn FILL THE NUMBER
4375 3000423 OCTI , JMS OECHO /GET NEXT DIGIT
4376 462215 A-MZ (215 /IF CR WE ARE THROUH
4377 2162000 ZERZ
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I- // SUBROUTINE NICFIL(NW, FILNAM)

'"4400 41I0 imp OCTE --,

4401 470260 A-MA (260 /CONVERT FROM ASCII TO OCTAL
4402 2404305 ACCM VALUEI
4403 3110304 MEMA OVALUE

4404 5043 LLSH 3
4405 2510305 A+MA VALUEI
4406 3404304 ACCM @VALUE /STORE NFEW VALUE
4407 375 JMP OCTI
4410 2124371 OCTE, MPOM OCT
4411 1000371 JMP @OCT

M /

I EXTERNALS
44 12 2650 UNP, 2650
44 13 3240 PKR , 3240
4414 2736 CRLF, 2736
4415 2432 OPENR, 2432
4416 2511 READD, 2511
44 17 2731 TYPE, 2731
4420 2420 OPENW, 2420
4421 2470 WRITE, 2470
4422 2451 CLOSE, 2451
4423 2257 ECHO, 2257

/ DEFINITIONS
4424 7770 OARG1, 7770
4425 7771 OARG2, 7771

/

i /

// SUBROUTINE NICFIL(NW,FILNAM)
AFIL 4063 CLOSE 4422 CODE 4151 CJOUNT 4 173
CRLF 44 14 DI DIVDE 4213 ECHO 4423
ERR 4047 FILNAM 4331 GETFI 4351 GFTFIL 4313
HEXM 4250 HEXM 1 4253 HEXM2 4276 I T 4031
ITG 14356 LCNT 4307 MNEM 41150 MULTP 4175
NBYTE 4152 NICI 4061 NICFIL 4010 NW 4032
OARG1 4424 OARG2 4425 OCT 4371 OCT1 4375
OCTE 44 10 OPENR 44 15 OPENW 4420 PAUSE 4362
PKR 44 13 POINT 4174 PREF 4306 READD 44 16
SEAl 4106 SEA2 4145 SEA3 4134 SEA4 4 144
SEARCH 4070 SEN)E 43N3 SENDF 4242 SIZE 4397
SMODE 4311 TABL.A 4153 TYPE 44 17 U NP 44 12
VALUE 4 3 0 VALUI1 4305 WCNT 4310 WCNTO 4312
WRITE 4421 ZEl 4165 ZERTAR 4160

// SUBROUTINE NICFI,(NW,FILNAM)
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k~ktronix I N ASM V j NIC-408-CILdy

00003
00004
00005 LIST
00006 NOLISI M1.6
00007 bLUbAL CuMA ,COMCOM!,CUM4,COMi .C0Mb
00009 ;bPIB CONTROLLER SUbROUTINES ADAP&TED FRUll INTEL
00009 ;PER1IPEkAL IJESIiN t*NHAMOOK. AU6i. 8),F -1
0001U
00011 ; PkNRY CONTROL
00012
00013 mou CbEG EuU 1uVH
00014 080 DSE6 LUU bou
00015 ubFF Slpbul LOU vbF H
00016 0900 CUMl LWu 9Vk'H

00017
00018 INIT1m. brTA

OU019
00020 OMu M~bLo LuU 4 ,iii . no. ot o iiyte Loui~ to uv ttr,~ I rt LIL Dbjt~vt

00021 Meu LASIL EOU b i ast I e9itt- LU&4Iafr iu SOrf

00022
0023 8'ICWULnu VmLJLS

00024
00025 Uu .U hjli LQU All ;d,4 bdtl UriL
00026
0027 keg 11.1 iit,1 A &Jdta-out

00028 VU20 IJIN tUb khltQ' ;batd-Ir rt4

00129 U U'u, DUWI EQU tI'l1+1 ;Ddtd-OUt ft*:!

0000
64,9 ,tq 11 lhte~fUt I Lorstd1'tt

0,;032 ov INTl Luu PPI'4l*1 ;INT key~ 1
00W33 UoL bolt [ib 1 ;60 status bit fii.
00014 W0uu BIM UlljI ;bI status~ bit rio.

00035 QV1u 4~kms fOL WH :91 END IN:Eki ? dl

00036 Muv LHl EUU bom ;41 LOGGdnd Pa5 tfrruQfi IQ bit

00037
00038
00039 htq 1. Interrupt
00040 0022 .r2 [ b pkf 1*2
0041
00042
00043 ktqj 14 mdjrt-, Mciae Contdht
00044 vu,4 A[bkmb [uU Pk[11*4 ;91 idarest suit rpqlbter I
0045 V'UHU liO LQUl 6kt4 91 t al un I euOe & r-ut I t f C1
00046 Muv L ON f 6U 4.14 ;lI I .tef! (ifnlY and f A tol
0o047 Owul MOU [JU U1 ;41 tole ae Sq
00048
00049 Pt-4 14 redl
00050 VQ '4 ADHFS1 [WU lR'Tj!4

00051 'Vv2 1A~ t6U Rti.

00052
00053
00054 k eg 4'4 mrte 4u.ilry ltLde hQ1 ,te'
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Tektromii Zb ASI C.3 NIC-tlud-CIL fce I

005 V(J215 AU)MD Eau fPRli1*5 ;41 dtu,illary agie rrqiiter I

* 0005 0024 UM14 Eau 2411 ;91 4 MhZ Llock jt~put

0u057 uvO02 INItIAL EQU Q ;91 rt~
00058 0003 FNHS1, EQU 41" ;91 finish hardshil.e ..OmSdfid

*00059 O~uF VSCND EQU 1.0I ;91 Valid LU&Gdld Pc5Sit ruq
00060 U006 SEDI EQJ i.bN ;91 send EUI!
00061 1J080 A1FRA EiOU 8vH :91au,,. reg M pattLeri

*00062 0002 HOEND EOU 2 ;91 hold off ndnacsr~ote uen
006b3 0008 tollS Eau 8 ;91 output Eu! on LOS erit
00064 OuQ4 LULAIS EQU 4 ;41 ena Uri Ebs reeivr
0OU65 0040 Ailib tuli u~im ;An req. 9 Odtterr,
00066 U001 CHIEN EQU 011 ;Cuidna pd~s-ttirougr, erable
0000l
00068 keg 1" (Ire4d
00069 UU25 CPHRG Eau W91~t5 ;Cuseaad P655-th(O.Qhi "t

000A'
00071
00072 Reg #b Aiir ess .1~ req. c,2(ttai,cs

00073 Ov'216 Aukkvl EQU PklMl6

00074 Uo6U DIULI LOU b1ull ;DhbdCble oaur tditr $ jiitrorr

* 0071 uvEO DM EQU A .ll ;bisible airor taier 15tte

00076
* 0077
* 0078 keg 17 LUS Lhdrcter heiSttr

*00079 0(127 EdSh EQU PhTYl'7
00080
00081
00082 8292 L0141kdlL VmLLIES
0083~
ouvail

*00085 'Ul 10 W1 LUU I,.m t~'i babe Putt I

*00086
*00(.d7 UUlv A *NMh LiUL Pf'hI l2NTHIP mds

U0088 uvtnJ INIM ELil (Asm ;ICl
00089
U000 'IU LSHil Eu PNh~ ~ error Idth r,.,t

00091
M9u2 ok'I10 ENFL~b tUU Phi~. ;error flag ptLfq '

00o9 vuu v oU0 Lu ;9 Lille for tadd,,

(I194 ovuol :uu1; LiU 4A ~ title ut lur 1CS
uu0ov5
OljU4 QU I Ijk[U LOU F'h f 4.t :,q, tile Out 0 uuej't
0097 'jv7F Ifnuut EaU Ifj H list out (i~tt~ tv jk
0U096

00099 1H 002J~ L~u t~tv.h 4cI.bun) 6'tq i t t

001u~~4, '. NW L mfu Lt (1c,
00101 JYU Sh 1 twu a ;Jrru Dlt

*001 U4 kwilv ikkl LuU 4vi ;ERN bit
*00105

001U6 'IV Q fth~ LUU P IY LuJlit ( 0 1~ 1 -ef-j-r

00l10 uLV8 Svcs OUd 1,10M ;LLrtrui~~L~Jt
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Tektronix Z80 AtbM V3.3 NIC-4b6-Cil.Fq

00108 Mjuu CAPI Lau 40K ;CorurciIr active Di

00109
00110 001O TUST LOU Pf1K+v ;,f2 time out pseuaL-rtp4iter
00111

00113 Me0 Sit.1i EuU 1)8K ;SVC stdtu Liit
00114
00115 62'12 UPLI'mT1tJN CGMIrnND
00116 0OF1I tfL~ fOU 4 1" :,)a to Idlr
00117 jvF 2 RAT Eau o.F211 ;Reset

*00118 vvF3 FisH hOu off> ;reset ir'rrrupts

00119 U')F6 bfs Lau ('FbH :6oto stdndti

U 0120 OQF9 fibu It LOU OFL I It ert ale L I Cr
00)14,1 uvF [LASY E0U ')FCH t di e-CUrtr VIdS~ r uroLuus I
00122 00FO U CS LOs U OF Uh 1db ie00t r U I ~Yn( r rUU I V
00123 uif A ICNIi Eau fjF MI fak oritrol srec?iye c~ritrc'l1
00124
00125 , 2921 U11L11h LWAMNDS
0012b
00127 (ouEl WIUl LOU v~lH ;write to tiie out register

00128 OOE4 kRLF EWU Ai4m ;iea error ila register
00129 uuE6 FiLSI LOu vE )H ;read Cortroller Status hritite,

00130 WEL7 FbSI EuU OL? 7M read 61I stdtus pseudo-register
00131 01)08 IAL) Lau (16h Interrupt o~fcipawedge
00132

*00133 8292 INI~hKUPI eLlNI
00134
00135 QUutb Ph IF Eau uwi

*00136 k0u I ICIL EWU 0 11 :idsi cipiete iterrup!
OU137
00138 GP18 MESSAUES lLUWNlDS)
00139
00140 OUVl MOA EaU I ;My device ddress is

00141 0041 MTA EUU MD"'t4ui ;My ta1k address is 1 I'
00142 0021I MLA LaU Mli~t UH ;Mly listeri dcddte5i is I
00143 'JO3F UNL LEU 54ii WUier 5al ufili st en

* 00144 oUSI- UNI LOu j :-r i wUh esdl 4ftd1i

00145 Ou18 Sf-L LOU IBM ;Serial puil eratie
00146 U0j1i SF0 LOU PIM ;Sefldi pull dlsdble

00147 U009 10! LOU 9 ;tde CUA0jrtrI paSs CLrtrol I
00148
00149
00150 LIL P0S

00152 Qt~bo CINLI LOU 6 :CL 6-bi t Cofitrol iiput

00153 ~ u00 ASAU LOU ;address ,Nitcnl I
00154 vOUlI Aikl EWu ;ddurvss switch 2
00151 01)02 HikF2 [Ol ;djdres switch 3
00156 0kU3 Ask,~ 1)0 :ddareis switch 4

*. 00157 U004 kHN4 EOU 4 ;address switclh 5

*00158 Ouvi LUNE Liu T. ;lJNf status bit
00159 U00b busyV LOU b ;bUbi status bit
00160 OUSU8 IN!851 1.10 8n :d2 1 interrupt staitus Dtt



Tektronix 180 ASM V;., NIC-4bU-LIL &dge 4

00161
00162 0080 C140U EgU 810. ;0TL 4-bit cuitrol outp~ut

*00163 0001 DLkWI EWU 1 ;efidble WAI-ON-OUNE
00164 0002 SIkVC LOU ;s~et Se(Vice (e4Ue-A it

00165 0004 IJNECL EGU 4 ;DUKE clear pulse

00166 0010 DMANT EQU IAH ;enable AIT-UN-LOft

* 00167
00168 M NCFP POTI il/UU1 Iu NICLELT)

*00169
*00170 Mo4 NICP EQU 4oH

00171
00172 fISCELLANEUS DEfImITIONS
00173 080(1 IAKE EQU COMN ;dudlress ot parairter t-.Llt

*00174 UCUO DOWbU EGU KOOu
00175 v(02 DEVICE Efid 2 ;the device lijaber ot t.J [rru It
00176 0022 CAMiL EJU Dt.V1L'2
00177 042 CAMI EQU DEVILEt64

*00178 QU62 INF iOu 96 ~ thlS bCtb thk 11WUt t LOt t:A

00179 (1063 XCUAO (QU 19
00180 'Uut9 VII EQU 114 ;aideu input increuacrt
00181

00182
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Tektronix 180 k~ vip NIL -400-L L

00185 OCIOhR~ 21,i't~l

00186
00187
0WIN MA U DEHNMUNS .

00189
00190 flCU w&6 ;h,VAiLUfE4LA~L)

00191 REGzregister to, "fite to
00192 VALUE-value to ordte
00193 LtABEizoptioia jump to
00194 LU A'"'

00195 OLT CI'IH

0U196 "JEAT

OU198 J

00199 ENDIF
00200 ENOM

00202 MACNC, CTLNIC
00203 WfhITES W~tS 10 NiL F Lm '.-I
00204 11I1 IN A,(ClHkLI
0205 BIT 50fiL ,A

00206 AN Ni,.iI''

OU20J8 JR NlLT'd

00209 ENOIh

*00211 MHi~kU N1C iTL
(00212 hE'ADS WES FNJUM NIL 1I] (ILv4

00213 III'd& IN A1tC~k1,
00214 bI bus~y..

00215JR lr1'
00216 INI
00217 OUT '[i,A

00218 AR Ni1*4'1
*00219 ENOM

00220 *,* ,,.,,

00221 MACkO N1L TLI ;kE,;DS A INML [WvE FN0Oi NI[ INTO [-f't.
*00222 NII'i' IN AA IhLI,
*00223 biT bust.A

00224 JN I.Nill'

00225 IN A, NICpK
00226 Lb UA

*00227 Out !NILH,r.
*00228 1.NUM

* 00229 .I.II

00230 MACko s1tb' ;k[6~
* 0231 kt6=reqiste'r to Lv sture1 ct rest iUw:Lt a- J~ie':eC L, m'

00232 LD JL,

* 00233 IN[ HL

00234 [M
*00235

00236 MACRU bISINT ;REG

*00237 N0:tdtu- reqJ'3ttr to be sturtd dt ne t "itr



Tektronis 18u AbM V;. NIC-406-CTL p

*00238 i ,1
00239 LID (IL)LA

*00240 ic HL
-J 00241 ENO

0u242pe. e;gg

W0243 MACRD SMINI, ;InbC
00244 ; INDC'i41aIreCt coadfd for dccessi,4 tr.i, register
00245 iD 0,1'

00246 CALL RD [ND
00247 LD (tL
00248 lNL HlL

00249 EO
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00252 ; huEMbki 4.HdI
00253
00254
00255 M AIN LONThtOL NOUIINE
00256
00257 ,FUIkF0SE --This is the CIL excutive rctutiriC whi~fl 1s slave L.j NIlL
00258 , in that it perfores commands issuedi by NIC and returrts .
00259 , wait state lowiits for input #rG§ NIL) after COmAdnd LvipliI.

00260 , If a command car, iot te completed oecause of 4 bus rrvwn
00261 ; considered idtal), the epecutive retuHii to iti wit -it:t
00262 ar! error subroutine which, cing other trirqS. jets h4C Lu

00263 indicate wburil Lcommand termination.
002b4 ; Each tussbiO is started by NIC by trditsferinq a .?v( Ltt .ji'btter
00265 bluck true NIC tU C!L.lhe first byte In this takble is tl't . f-
00266 nueber.
00267 The Lontrol ruutine WiS been modified SUci that the 11L e-.'r-

00268 swi tChes mdy be used toj cause ii local test proQrd6 to tt f ., vii thout

00269 , NIC belly etiched. 3-ee subroutinie TEST +a( c de~clwi o ut t!,r
00270 tests drd ho they care initited. It #,3Nt) Is set w~ !'t ,ur
00271 Pfrdr It executed.
00272 000 06~ CS
00213 WOuO 21FFOO L) HLSltBGI
00274 ooO3 F9 LI) SPjiL
00275 0Ou4 Uv)N') WHIIU LrtLL INI!
00276 0007 Fb 11
00277 voBv E0ko l I
00278 OuUA bb IN A. MtRLI,
0279 vOQC LB41 B11 Ash.A
00280 OuE CC6803 ) CALL 1.1EST

*00281 0011 IE14 W"HI LI) A.,I4tH :set piraeteri tor NILl tdtble trdastlr.

00282 vvI3 32u~o8 LI) ih j
*00283 0016 2IOuod LI) HL, IAbLt ;Startiilq ddareiL cit th.e tdt le
* 00284 019 1120DOO LD LkIlJDI) HL

00285 OQIC 21800Q LI) HLWsII
00286 OOIF 22140b LI) l EiAU), HL ;normal return, troe NIII.

* 00287 0022 CDSD02 C ALL LLJM J ;trinster titjle

00288 Oit oui3 PL3CD 'hH-SCALAkI$-CSEG, ;cu Qet t& start of 1IitelrJ ! !iu

00289 U06 1'2I1M lNNkPI LC ITEMf'.HL ,the irterrupt roju~tne stores reui.,ie~ttt t, a, it ii-
00290 Ou3b El WUP HL

00291 (W.'3L L'IEI0 LI) )lft,)L ;store PC
00292 0u3F ED'32vu, LO) (TEMP#41,SF
00293 0043 2il22oa cI) ML.IEMFPto
00294 bX6~ A
O u295 kI~iu L

00296 skf
00297 SIHEli L
00298 SINE6 D)
00299 AISIA! IN)! ;d.yl 'C415tt
00300 SISIAT 1N12

* 00301 ~iSI AI)HSf
* 00302 ShIAI AIki.,

00303 S!Ii kah
00304 SISTAT [IS5 ;b~d2' reqistrr,,
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000ST1NIJ PENF ;error t~d
00306 SIINO kcsf ;to~ntfolier statut
00307 SrIND hk'ST ;busitatus
00308 OU71) C Juo JP C )Er
00309 U08v 21110 WA1IN LD HLWAII
00310 0063 .d214.i8 LD (Hi1lml)D'.H ;re~turn d0Lres, tr E0SgbifPi Lll

00311 0QJ~t 'IAMUO LO Hli,SIAkI ;t(Aiuuait4 [I.Ce is to tid ad~ret-u L1Cell

00312 0089 ih El
00313 tUBA lubb IN I
U0314 QudC 3AVOW LD II,'cdmhl

00315 008F 0f LO cj;
003116 0090 SAI606 LO A',tCUAM
00317 0M93 B9 (P c
00318 Ov94 I'CLO0v CALL ME~h'lkf
00339 0091 79 ID A.c
00320 vvyd Al AND A
00321 00'9 FCCutiv ' CALL NjLruh
00322 q.v9C LCCjuo CALL zLkkuh

Mu23 Ou9F vow' Lb B. v
00324 OuAI 3D DEC A
Wu25 00A2 4F LD .0

00326 UUA3 67 ADD A.M

Ou327 OkvA4 di ADD A, L
QU3'A L)0,j 4r LD Ca,

* 02 ouA6 V9 ADD hij.3

00u331 uuAd Lbh~uS / IAtO CALL LUMI

0u332 uk'Ab Lbblal LALL Cum'
Okt3 V, Ok-At LW~UUV CALL I im "

00334 QkvbI LUJ3,02 CALL CuM4
OAR 0o3 uob4 UDiDo CALL Cum,
u0336 Oob? 7 1A 712 CALL Curia
O V337 U(vbA ClibEv2 CALL CD1,
OU338 Qvbil CDkv-o9 CALL CUfld

0039u
* ~0034v ~ U 0~k

00341 GlN

0034, k'U - Wfief d d I e ror c uf in per t r m 1 1 d Cur U II

('0344 d Lail to L~rkif it, made. Eb'tuh set te StvL bit wt, . .

0034t i M uhl iuh to luip tu NIlL LRkruk. It itI, u t~llr~ .1 Ljr0
Oj346 1rtrUP( Ofd b,05 4 t t Stt' -t~rIUL-.

*0034b Ehtiuh WhNEu II0,fikvc ; e the SflYL LUt fUe dbUf~bc;
003~ .4 ~ INr A. WIlt

00351 uut? Cb'"Doi CALL IIL N I E! ;srnd '5tdtUs to 111
OV352 vouCA C' Ioi jP t I

00357
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00358 LISLISI ROUTINE

00359
00360 ;pU SE--sfnd out d list of ILztef, er or 6 sirqle talker

00361 ;ARGUENTS-- rtq ti z I talker list

00362 ; 0 :' listerer list

00363
00364 ;USES register A,b,DE'%

00365

00366 OC0 47 LISLIST Lb b,A

00367 OOCE A7 AND A

00368 00)CF 20F JR NZ11I

00369 uuDI 3AWi08 LD A,'NL1SI

0037u 0004 A] hND A
00371 OD5 20v3 Jk N1.LI3

00372 00D7 v4 INC b
00373 Ob8 1813 Jk L14

00374 ODA 47 LI; LO bA
00375 0MB ll2ub ) LD [ELISIP
00376 UDE 1803 JR LII
00377 000E li't.u8 Lill LD DETAL0
00378 OvE3 CBIO LII RL B
00379 vuE5 IA L15 LD A,kDEl_.0

00380 OuE6 A7 AND A
00381 uE7 203 Jk Z,L12

00382 ouE9 CD6701 CALL NAITO

00383 OOEC 13 LI2 INC DE

00384 vuED 106 L14 DJNL L,"

00385 40EF C HEl

00386

00388

00389 ; bYTBLI RuuIINE

00390

00391 ;PURPOSE-- sets up registers for bioc reid or Nrite.

00392 registers set are B,E,HL
00393 ; register C should be set by the caller fur the detirrd V, rt
00394 ;HE[URNS--the l-fldq IS Set if NDAfI Gid NATB
00395
00396 00F 2AODO bYTBLi LD HL,IDAIADD)
00397 0OF3 3A0b8 >D ,(PDhTlb

00398 OOF6 57 LD .A
00399 )F? E01 LD E,I

00400 0OFQ A7 AND A
00401 uFA 2805 Jh ZbI

00402 OOFC 47 LD B,A

00403 0OFI 38ol L b ,'l
00404 OuFF 18oo JR bf2

00405 0101 3AVC08 BY1 LD A.iNb~lB)

00406 0104 7 LD D,-
00407 0105 ObuU ID BL '

00408 0107 JF by2 ID E,"
00409 0108 7A LD A.0
00410 0109 A2 AND 0
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00411 uiuA C9 r
00412
00413
00414
00415

00417 ; SUbkoIUIINE hbIND
00419 ;PURIPOSE -- redd 8K indirect regittert,
00419 ; ARuMTNS -- req bI shiuud corit ir, thie ut.,lity cumIaflO-

00420 kEVC.kEkF,RlN,kCSr~hbSf,krOof or kfhm

00421
0u422 vlob D811I hOIND IN A.HNISh
00423 O'ld Ebo02 AND 111W
00424 010F Zu A JH Ni.RIND
00425 0111 7A LD A,D
00426 tu112 CD4EvI ) LALI WAIIX
00427 0111 DbIO IN Ao~f'T9,i
00428 0117 C9 L
00429

00430

uO432 SubkOuIINE wkINI,
00433 f'UkP(JE -- write d,'9i iidirett feqaiters or to Serfil It
00434 AhuUMENIS --rrq D shuul-d Luntalu WluU1,01C Ur lMCP
00435 rt-4 E shuuld contdii a value to tie insertE'.
00436 in the indirect rey (eAcept ti-r ImL?)

00437 W168 DHI WyIND IN A,11IT0f
00438 ullA Eau2 AND Iiobl
00439 011C 2UFA JR NZ,WhIND
0v440 011F 7A i.D Ai~

*00441 uhlF Ell OUI ICmii921,A
* u44*' 01.11 DbiI 01 IN A,.IN1SII

0(144.; 0123 E60 AND 18Fl H
* v444 0125 20fA JH Nl.WRI

00445 0127 M8A Nit b,
00446 0 12 9 2009 JR N I , wh" it IAt. tflis is .311
00447 u12b 7b LD bE

OV448 012C U31u d~u I 1k*4t,
*00449 012E Db11 03 IN A,(INISTI

00450 0130 EM0 AND 111W8
00451 0132 2uFA JR Ni,WN3
00452 v134 C9 WhR2 RET
00453 ~*m,,,,
00454
00455 , bubRuoTINE. ]UN

*0045a ;PUkPUSE -- Lheck SF18 iiut 'JtdtUS
00457 AhijUMENIS -- req A rerturns the INTI situ i,t .

00458
*00459 C135 lbou I J N LD 0 U.

* 0u 0137 D2I 1'll IN A,(iNTil

00461 0139 B2 OR 0 cuflect stdtus oits rere
*00462 013A j? ID DA

00463 0130 LB41 Bit blfl,e



Tektronix 180 ASM v3.. NHIC-4-C!ll. fl

00464 013D 0 dJ 1
00465 014F IA LI) AD
00466 0140 C9 RET
00467
00468
00469 , SEU0-Ubk0UTlNt ImElukh

00470 . Returnm subroutines to RE1TD .(,d wrt~ b te tv NIC
00471 0141 2A1,4v8 REIuhM L 0 HL.,REIAbDi
00412 uI44 bbdu IN A, ((TRIl ;I tvit m~k a It urmd1 ftuh (I I *our.

00473 0146 CB47 BIT ASHu.A
00474 0148 L8 PET I
00475 v149 Ci 0po BC
00476 014A CDifoi (P4LL ILNICI

00477 0140 Ei RF ~ lH
00478
00479*,,.*.*,*.,.t,,,,,,,, ******'9

00480 , SUbkuullNk wi1Ti
00481 Fhj'SE -- Isu bl292 Juet cofili'd

004821 )14L D31 HAi~I OUT (N092),A
00483 DI5U Dbo8 Wilk IN A,iPRIFH
00484 ul5i EbqI AND ICIF
00485 0154 'of A if' Nl~wx,2
00486 0156 ObUH wxi IN A. PR1FI
00487 0158 E601 041) TCiF
00488 01'4A 28FA AR l.W1
00489 015C C9 WU
00490 94

00491 , bhuUTiL CTLNC1
00492 , write d sirqic t~yt1 frua CIL lu NIC
00493 , the byte hould be in the bI reoister
00494 olSO Dbdu CILN11I IN ,!CJ Li'
00495 oIff CbaF HIT D6NE,em
004%6 0161 2vFA JR NZ,CTLNICI
00497 0163 7A LO) A, L
00490 0164 D34v OUT nNi(H).A

00499 oloo CY RET

00501

00503 N'uRUbE - outpu t dato on thv bF~f'
00504 vk/d U32kl hmiI OUT MDul),A

00505 U169 b8.1 WAiTI IN A, LNTH
00506 016b C.B4F BIT BOM,A
0050 Ui0 28F A if' 2,10411

00509
00510
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OQJ12 UTObEk 2i',1981l
00513
00514 ;rniltldizdton routinei
00515
00516 LN1U mRkEb CMD912,kiff

*00511 Will vbvu LO b. v ;wad for abort to go out.et.

*00518 0176 lOFE IN1lo DJN2 INIlo
00'519 WRERi IN10~,1IM ~ set I iriteff t
0052u wRkiE6 AulIMD,IhIIIAL ;initidize the d241

00521 [NIIL ORK~ Abhul,DIDL1
0052? WRRE6 A~jfvI,DlDL2

00523 WfRREG ADMDITUt
00524 [NIIB ioiEb ALIMCL0bT

00525 WkE

027 WkfiEG AUAMD,u ;release inititzatioi,
0052801u9C !EFI LD A.GIDI
00529 019E CH4LkiI CALL Whll
00530 0iAI Iva LD A,LAS C
W,531 0IA.3 321608 LD (LEUMMI,A ;iitaich~ suikt ttoraqe

00532 OlAb 3Eu4 LD A,Mlbi~k
00533 u IAu 321lub L 1 tMlbL0),A

00534 vIAD 31u4 LD Ai,4 ;clear bu , Grid doi

0035S 0l14 034v OUT iNICH'A
OU536 VlAi EdO ~ OUT MNLO),A
00537 0111 C9 kEl

00539 KLCV Mt6U IIW i I dS kUM
OUv40

Ou542 l'PMNI: IERS

uu543 k i Pr 1111.1 dddfe~s-taiier

vu544 9) eiU drr dddreS -t.1 ) C

00545 11i10 LUS Uidr oter . (se bteuui
00546 Ii ro. ot adta byteb to receive

00541 ti, 11U. 0r "56 bIoi$ to recrive. (se briON)

Mhilli i141 strti, q address fur iitd storaqe.

vU549

v~55 ,~T~tr - 1 I dlid iAl df butr, ,t.tCV rrurr.-, the rt

Od1tdd if 121 drd IIII). It du rot qet Lul at ird of trGd,.

Lu52or it the 61u0t Ot Juto FeLeiVed dL' 3 nut 110 01 tkt t ,-

Uu J5 or er r oiijitiui, c-i

U V554
k' iuS rA LAi! LD rILNIS

U,~ '5ituI4 2'D4i LimLL 1w IIA

" r561 V I LI A 7 "NDt A

M6~52 01l, 'v4 Jik iL''M5
06~563 ijIC14 D ' UW u5(

* 0Ab4 tjILb Vbod ID UA.IltLHfbttutu
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u065LLJ,*j hkb 'AUIML,b

005a6 wRFKE AbPM'D.LUN

Mb WS8UIDE .4-0 LbL ,li

v,0569 OMb C04Eui "LL. jITJ

00570 vIbB ANO D L,1

-00511 uiDA Cbf ou CkLL br bLO

00572 o IL bb 6 CON1, m-

S 00573 0 1 F 3M11700 10l A,(MAO I i I I ai l2)t 9L' A,,C( 'h ~ ut JttI

0U574 uIE2 jF LU i , A
00515 OILS ubvv K b
00516 tu1L5 Db,) I 4JU C U M2 I L 0 I, 0 ;sett Odsta countt,4 to 1)

Ou577 0k CJ10 CUM~d LALL TJ4

00578 QIEC EO AND ENLi

00579 OIEE NO J R NI .CUM3.
00580 O1FO WD2 I NC I A
U0081 0 1 V E DA 1 INI
00582 W14 -1 vF 3 J k NZ ,LUM,6
00563 MOt ID DEIC I

06584 u1J1 'lvFU jR N>.CUM~d

00585 W9H 1618 im cu .

*00586 OIFB IDA"' LUMA INI

00587 OIED aD2.3 INC 11

*00588 UIFF DI2AVO LD O ~ w1

00589 uMu %Abi)O L D A LiI dilj 1.1 re .l. ui~ I the~ dtjt L(Urht

0059V U2"'O 4? L0 I,'A

00O5~i vM4 3JiUC08 L D A.'N,,ilb)

0059 02v v ) ,

*00594 K~ul 2AIAVO Lii HL, I UU~vF

*00595 0210 ,.tM(B L CD iNIMAbiJIL

*00596 (0213 Rt! .LiK LD A,4sf

00497 0215 CU4E01 C ALL NAIll

i00598 WkREG AUIMD,NXRA
00599 NkhEb Ab~mD),ILIN

*00600 WkkE6 AUlD,FNH9
WWI0 NwtNEb kmuIL, v

*00Oi2 U2.8 LD AI,UNT

00603 oi 'A C~LhM CALL wi:1

*Ov,6u4 vz2b AHf LO AuIL

Ouo)5 Q-+ C.,4EiI LALL WmIIX

00Mu Q4l32 C;41,jI Jt HU 'N

* )u6b, iULL jU~2it Idikas CDM4)

* 00611)

tV6 1 P6 p i'n - Idt fi of S!hu drd do d "Er 1 10 i Ult tie '4 q I

Xi62y O c.e fequt'st 114 ser 'Ice. Ih,. roO iflC his tieen tdi lored

*00613 t( ath suer ot tle ideosyncrdIeS of the "SgMddt5U Cakrz

*00614 ;;AP

t i lb1 Prigar ddress-device to )2e P-Ied

00616 d7s



Tektronix 180 A614 V;. NIL-4dd-LL 14

00616 ;RcE!ikNS -- the status byte is Wit to NILP it Aut teSt lludt.

*00619 oM3 Al A LOfl4 LI) ; ILM!R

00620 0237 CD4EUI CALL whiII
0u621 uJlA Obl LUfl4, iN auldlt fur ef..e rt4 uttri0062? 02.1E Cb6F Hit 5k'
00623 023E CA3A02 JP 1,LOfl42
0W624 0241 3E5F LD A,UhI *trit totI uit( SeQueIcr is~ tTL06 ng-0*W'

C0625 0243 LD6701 CALL WAPI ;'inSrfWtl~rl Mdl~d A'9- L1.h~ ( 0it0

Ou626 o246 3E18 L D A,btE ;iTwruwi. 4vit1.

00627 0248 CDo7u1 CALL ig~I!u

00628 (1246 ji0l / D WI 1

00630 okklb AbkMD,LUN

OU632 u 8' 3EF6 LD A.GlSb
00633 021,A Cb4Eui CALL WAITI
00634 0:,50 CD3Sul ) CALL 121N
0U635 0260 OB20 IN A,DIN)
0OV636 02b2 57 LID DA
00o3 u'Lci LDb8v IN A,'CTRLI'
00638 026t CHI HIT Ask',A

0-)639 026? C45DWI CALL NZCILNICI
00640 u2bA 3M LM4 LD A,!LSY
00641 v'L 6C C 04El ICALL. Wt. I I
Ou642 026F 3180 LIJ A,1614

00643 U27i 0324 OUT 1ADI'IA
OU0644 0,V At AOk A
00645 U214 D325 iUT iUMI),A
00646 0216 O1F ID ;.uNT

OU647 02;9 LI~~b Ii LA~LL WAIU
*00648 021 'E19 LO A,SPD

00649 02'!0 CD6701 CALL WWI)0

006J0 028u 162B ID D,LAC+5kQ8T ;Llear the 5R9 bit On the d.92
*00651 0282 CDI801 CALL WhdkD

006J2 0285 3EF1 I D A,6IDI
00653 028/ CD4vI LAIL WAIll
00654 028A C34IoI JP HEIu~H
00655

- 00658

00659

00661 M ICI kOUIINE aIios CUPS)
00662
OU663 ;PUHIUSL --read data true NIC to CII
00664 ;PAkAM[TIkS--

*00665 11l ) o. ut bytes or
(W666 (12) "(u. cit 256 Ovte bicickS

*006bl 14) sta t i fi ddr es t or ddtd storage

00668
*00669 V~du ot4ij CUflS 1.0 CN;Cp

00670 0,dF CDfUvv LALL WybKI,
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00671 0292 281o J Z,COMS3

00672 02v4 F3 Dl
00673 CUMi2 NICCIL
00674 02A1 10 DEC E
00675 U2A2 201 Jk Nl,CUM52
0o676 u2A4 C34101 COM53 JP RETUkN
00677
0078
00679 ; NICO kOUTINE (*lids COioi

00680

00681 ;PURPOSE -- write ddta from CTL to NIC
00602
00683 ;f-ARAMETEIS --

00684 ; (11) fio. of data bytes or
00681 ; 12) no. of 25 byte bloc~s
00686 i14) starting address of the data g
00687 *9**:: :: :: :: :: :: :: :: :: : :: :: :: :: :: :: :: :: :: :: :

00688 02A7 oE40 LOM6 LO CNICP
00689 02A9 CDFOOO CALL BYTLV
00690 02AC 2800 JR 1,CGM6!
00691 CUMb2 CILNIC
00692 0288 ID DEC E
00693 0289 2f3 JR Nl,lub2
00694 0288 C341uI CUM3 JP kETUKN

00696
00697 HEXMT RUTINE i 1dt) COMT)
00698;

00699 ;PUPUSE -- ltrdlb fer ddta from GI1b to NIC

00700 ;PAhAMETERS -

00701 ; a) prisary aOdress-tadker
00702 (9) secoiddrV dddress-t ier"
00703
00704 ;This routine receives edch datum froa the 6H8 drid eil5 it tu •
00705 NIC until E01 is detected. Then SkVC iE set before the I t
00706 datum is bent to NIC.
00707 9:,,,,,,:9:9999 ,,,,9:,,t ::,,, :;,, 99999999 :::::::9;:9;9
00708 028£ 7EFA COM7 LO ACNRI
00709 02CO CD4[ol CNLL WAIT4
00710 02C3 3E1l LO A.1
00711 u2C5 CDCvuo CALL LILISi
00712 u2C8 3Ea2 LO A,Ako+HuLND
00713 WREEb AUM'DA
00714 ,hkE ALMU,LJN
00715 WIIREb AU IMD, 9
00716 020 3EF6 LD A,uIs b
00717 0201 C4E01 CALL ,AI -
00718 020A vE2o LI) C,UIN
00719 020£ CD35v1 LUM/l CALL T21N
00720 020F Eolu AND Ek"ft. -"
00721 02E1 2uE JA N,Cu,7-
00722 02E3 EDSO IN DC
00723 LILNIC
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W2~4 o2EF IbEb JR CuM)!
UU725 LUM?7 wkHtEb LIRLiJ,bkVL

00726 CILNIL
0027 0',4F AF 10k A
0026 0;vo D3bu iUl (CIRLO1,A ;Clear skvC
00729 O3u, 3LAD LD A,ICSf
00730 03v4 CD4Eul CALL WAIT(
00731 wRkEG muxml;.AxkA
00132 wkkE6 AMMiO ON
0073 WkHEG AU'MDFNHSK
vO734 WkkE6 AUiP D,tu
00735 ~3~3E5F Lb A,uNI
00136 V314 Cok) CALL NA110
0073) 031C 3EFI LD A,61UL
00738 01E CD4E01 CALL wA1II
00739 0321 L34101 JP kLtURN

* ~00740 9 ** I* . 9

00741 OCTOBER 27,1981

00743
Wu44 SEND kOUtIlt tAL AS LUMP
00745

*00746 send .Udt from CIL to the GfIE
U0747
00148 ;ii U] I) no. 0~ littfierb

*00749 '2) primdrY aOdess-first iisteirer
00750 (3) setuodry addre- s - first litr ,er

(4) -- e~ listener
0052 ~'-
QU75* (6) --third listener

(;054 0-
OV755 H Q ) IU.) LhdrdL ter if Euo-u tren EJI j- sent vith tte 1jbt bvtr

00"L7 b aLLord1r.4 tu the data court gittafr by (1v, and iill. It EuS .s
00 57 non-zeru ,tri no. Of EhordLters st:nt is determined uv the SrqueltieL

00756 Iocation of the EGS ctarracter in tre data stream pro.ict-j tnot
o(J759 the amount of ddtda s determined by (0)) or (11) is qri-oter or

U* 76~u or equal to this lucatiui.. Uttrerwise EOI is suppre'-.o.
vv76l tl) no. of bytes to send jr
00bi (~12) no. of 25e blyte olocks to serda. tif both !11) doa or
U Tb.)no data is sept.

v,,, o 4(141 sartinq ddorIe5'. of th jdta tco be sen't.

k, 1o''.4 ;FA LUMI LD A, I. NJ
Ou
7
,6
7 

v'6 L'u4E0 CA~LL WAIII

8 Q ,I6 , 'A AF Auk A
'6sR n',A L DL,') CALL LIJL13T

* , 7Ib :EFt LD A;Sb
v-,:71 u:.i 04E01 CALL WAlTA

* 172 0"', 'E.L LI) C ,bou T
vu / 73 U 4 vbfVj CALL WYbLlt
uv ?4 j 7 2816Jil))~,
ovi7' U';q 10"i LD t,li

00716 0,,b 78 CUMIj Lb A,b
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00777 0'3L bA LP' D

0078 03iD INA8 JA Ni!CUMld

UO779 033F lb LD A,E

0080O 0340 BA CP D
0781i 0341 20u4 JR Nz,com18 ;it a d E:1, this is ttr Lylt ie u eh

00782 wkktb iulflb,SEol

00183 0347 EDA3 CUMiB Oull

00784 O349 28uj 5 JR 2, um19

00785 0346 [06901 ) CALL w~iii

0078b 034E 180B JR CUMI5

008B7 0'50 C06901 )COM1'4 CALL WA&TI

00788 0;53 10 UEC E

0Ju89 0354 hi:5 JR NI.LUM15

0079V 0."b IEFD COWl LD A,TCSY

U0791 03b8 C04EuI LALL WA11t

00792 03JB 3E3F LD A,iJNL
00793 u35D CD6701 / CALL WA1IT

00754 vibo' 3LFI LD AU1DL

007195 03621 CD4EUI ) CALL WAIIX

00796 036. C341lI COMIlu JP REIUkN

00197

098

00801

0802 TEST ROUTINE

00803

00804 kEVlUIUN -- CUdbLR 21,1981

00805 AUTHOR bAllo.T8,l (PML)

00806 PURPOSE -- per frmb a aerd tet irepeiident y Ot NIL . 'rrit, ruut ine

03,01 is ifritiatea if tre GIL dodress bit V is set tiu U afid !, Irat one other
Wood8 addrest. bit is bet tu 1. (At Present unly bitt I and '.Pill CaUbe d ttcsi.1
00809 lilt following testb are ourle:
00610 ASNlIIz iiitidliie cursor to left margin and step tr2 tire right
00811 aryini usinq the default interidce, then leave ti-e cursor at tht
00812, detault position.

0u13, ASR2-l z use the default cursor position ard irteriace 0nd gather
Mu14 one line of video ibirary mode).
0091J

00817 03,68 ;LUI TEST (tD A,l ;I listener

0081a O 04 "10Mu Lb (Nt liT)A

00819 036b 2100C LI) HL,UATUOI
00623 0371) ??008 LD i0lD)UHC

00821 0373 214200 LD HL ,CAMT
M022 0316 220808 ) LD ilAL1,P,HL

00823 U379 AF INR A

0824 037A 320AOS Lb (LUSC),A
00825 0370 D880 IN A,CTRLH1

00826 037F Cb4F kill A~kI,A

00827 0;81 2830 JR 1,TESI2

00828 0383 212263 CD HL, i"2ORD SHL 8) CAML Cdaer dSeLonadi y ii aid r v aildr es iur tUUhi0

00829 0386 220208 > CD i111 ,HL



Iektrouai IdU ASM V,., NIL-46b--LTL de I

Wu830 689 o1~4oO LB HL , -.1u4m ;4 adtd bytes tur edhcurit

00831 U.bC .'2'QbL) LB NI-I I, HL

00832 0;8F 21'v~uI LB HL v IUI1 ;set first cofjrG. to k

r00833 0392 110004 LB D Bn,4'vJ ;LcuIut to IQ.4

*Ou835 o3ib D5 PUSH bE
*0836 U"97 cbIn.3 LALL bcbbC

W 0837 uSiA C02403 CALL COM.
*UU638 v'.90 ul pop H

UV839 U39E E1 '0P HL
00840 0U'v HEui LD AI
Mv41 uSA1 44 LO bM
00842 0,42 80 MBB A,B

00843 u3A3 27 DAA

Ot,844 Oj'A4 b7 LB H,A
OU845 OS HSvO LD f,.'

0o846 OSA1 45 LB B,L
00847 O3Ad 88 ABC A, b
00848 v A9 27 BAA
00849 03AA 6F LB L'A
0085u QuSb 1D DEC £
00851 u.AL 20£? 7Jfk NZ, IL11
06452 viAL 15 DEC I)

*00853 UTAF Mo4 Jk NZ, ILS1L
W 0854 u'B1 Dbb(, IN A, (C~kL1)
0O855 0S82 CB57 TES12 811 Abh-,
Oubjb KbS4 2844 JR Z'ILSTL
OU857 0681 212262 LB HIL.(INF AiL 81'CA L ; et L(pUt toriMdt u b a

* 088 O'T8A 220208 ) LB (LI1.l)h,HL
00859 u~bo 210100 LD HL.VVUIH :seod mie byte

M680 V3Cu 122)8(8 LB (NDAII,HL
Mu61 0303 3£02 LD A,2 ;code fui* uirdrv outpuu.

wrn~ uT5 S2uuCLB IUArIJ,A
*00863 oMSC CB2403 CALL Comi

00864 OSCb u10200 LB 8C,uOO2H
LB~boS 0 ld CS !LS PUSH bc

O UB60 Q.CF I vv.. LB 0 L. VVVVM ;no. 1dtd is sent Hitt, cuo'bfld 'Ij
* 0o8~~7 022 2,ubvb LB NUTL

006168 OMU 3Eo9 LB A'lI
U0869 031 3'U~d LIJ (LISIS),A
uu87O 0:>A C0240' CALL LLJMI
vv87l vbD 1bou LB B'v ;PdUJe tof (ded Olata 0ather

00812 0 7)OF 4. LB 0 .
oe13 E Tu I F E l~i2v DJN2 r£ST "k

084 2 , IS LEC 0
0087 6,3 24~b NZ, h.S~lu
0087b OMt Af luk A
W )817 Q.'L' :2'.-vu6 Lb (LbSS,A

UV878 OiL9 CB3So. LALL COM4
*00879 OSEC 21u002 LBD I1L,0Z0It ;2 blocki,, b'tytes~

WHO 080;OSF 22oud ) LB MUDAUH
00881 (oSF? CI)Koi ) ALL CUM2
00882 03f5 LI Pup bC



Tektronix 180 ASM v J.' NIL-4d6-CTL IV

00883 03F6 IuD6 IJNZ TE [L
00884 o3F8 oD DEC C
OuB85 03F9 2003 JH NI.fL5.1"
00966 03FB C70l TEST; CALL INIT ;reset to detailt vd!uc.
00887 03FE C9 RE] 0
00888

00890
00891 , SUBkOUTlNE bCUASC
00892
00893 ;gien i two byte pacled BCD number at HL Witt, lowest order 0
00894 nibbles in H, 6LDASC places the equivdient ASCII code at
00895 DAIbOT startirq With the most siqnificait f.JLbe.

00896
00897 03FF DD21000C CDASC LO 1'D.OIoT
00898 0403 22vF08 LO (DUMILHL
00899 0406 210FvB LD HL,OUMIL 0

009u0 u4v9 0604 LD b,4
00901 040 JE 'W LD A,3)OH
00902 O4OD ED6F bCDI RLD
00903 04f DD7ouu LD (IjtU),A
00904 0412 0023 INC IX

00905 0414 uj UEC B 0
00906 0411 CO RET 1
00907 0416 CB40 bLD2 BIT 0,
00908 0418 20F3 JR NZIXC01
01909 041A 23 INC HL
00910 041B 18FO JR BCDI
00911
00912 ,,,,,,.:,,,I,,,,,,,,,,:::::::::::::::::::
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Tektronix Zu ASH v;.3 NIC-408-CTL Paqe

00914

00915
00916 ; PARAMETER TABLE
00917
00916 t8uO ) OG DSEG
00919 800 00 COMM BYTE U ;comedrd number

00920 08u! 00 MLIST BYTE 0 ;no. of listeners ior can be set tL, I tder

00921 0802 Ou LISIP BYTE 0 ;primary address,lst listener or d talk~rr
00922 0u3 uO LISIS WYTE 0 ;secondary aodress.first listener (or I tdlier"
00923 Ou4 00 LIS2P BYTE 0 ;--second listener
00924 0B05 Ou L1S2S bWTE 0
00925 0806 00 LISTP BYTE u ;--third listener
0026 0807 00 LIS3S BYTE 0
00927 O8B 00 TALXP BYTE 0 ;talker primary address
00928 0809 00 TALPS BYTE 0 ;talker seconddrv aadrei5
00929 u OA Ou EOSC BYTE 0 ;EOS character (0 means none exists)
00930 0808 00 NOAT BYTE 0 ;no. of data bytes to be trarsferred, ur
00931 OUC 00 NDATB BYTE 0 ;no. of 256 byte blods to be transferred
00932 U8uD OUvO DATADOD WORD 0 ;startinq address o the data blo0 in CTL ko
00933 Obuf O DUfIL BYTE 0

00934 081u O DUMIN BYTE 0
00935 o8l1 00 NESS BYTE V ;messaqe print indicator
40936 ud12 uu SIATI BYTE 0
0u937 0813 vO SIA12 bYTE v
00936
00939 OTHER L.1TA
0U940
00941 u14 OuuO kETADO WORD v
0u942 Al6 u8 LU)MN BYTE 8 ;set to the last alald Lomand number
00943 v8l7 u4 MAiBLb BYTE 4 ;set to the sax. no. ot 2J6 byte blocks tr wdti

0944 4818 UvuO SITCkP WORD 0 ;temporiry storage for stdcO-pointer
00945 081A 0000 COUNT 1ORD 0 ;data counter locatio,
0946
00947 ; TENPORARY STORAGE
00948
00949 08IC 00 TEMP BYTE (I
0950 VOID vO 11 BYTE 0
00951
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L

!ikrUn1A Zut ASM V3. .iveui Table .1

injs and Mdcros

-j2NIC -uu7A A4 NILQI - 4ICCILI tA'V' M4 TlL- J .8

* jT3TAT - v4C m4 WkNE1U -- WJF M

* WBUT -. uo9 VDl--o :t D~D -u ADhSJ - .4
hsril -- vu 1- 0 )QI'As A~ki4 - 4 AUImu

mvnA -- 6184 ----% BON 01 ---- ..I

L2SY-- s-Tc - -- Ov4v CAML -- ''2 CAMT -- . 0ki
,L 1-- W 10 CRO9. vu I Il COMB fi-ov CPT ---- JUTN -

--6 02 IL iU--O C~kLI OQbi) CTRLO -- A [ibo I -c ok

MkICE u 4.U0 DINt Q--- u ~ DMANT o- I)01u DNECL - Nu -t

DuoSDUT V801J~ Sb -1 DTDL I - Li DL -A

..Ltos - U04 ENkj& vu uI v HDIS --- Ouvd EOSR Ili I. mu 1

rI -- ,*i EIkh1 L'ulu FNHSK -- 0003 610L - ytI-
- vu" IAC -U)v 6 IBFBI -jo02 Ir4F ---- ".lNI.

1 ' -1 .1 ufT -- v' 1IbST vV II kw.~ INT4k

INTIST - uf I --- uvou v LASIC -- uOd LONt-- *vk" MUA -- l
AL ---- v2 14GDEI -- o. MIA ---- 0041 M4bLO V9" QC 1 4'

4.1-- uu2., jK'- .i PRIF --- 0008 b'ji 4- ' ~

SPE --- OVE4 kivT 0J W ' ~ S~1 - uOFu SE0C D

SP E 6 -- o b S hu ki --- Ski'l IA ov u. t LASc -J b l

ST6- uoa~ lSC --- :'.1 TOAT --- 0u TLAS 'i-A I'

ICN IF -- f u A l c --- i ou ICT ---- JUu9 T RU T b ~ '

ti. 00.1i fill-- uvb9 vSCRD G-OOF WIOUT .',, " I iLI ''o

1,1 Wetult; Sectiun 1081E)

6C1--- o40 LLU' - u416 BCOASC - N3FF Byl ---- 'I. I'.~ '

B4'TBLK O oFO £0141 --- 0324 6 Cont Iv - u0365 COflIS -- 'b L- UM17 -

d -. 0347 CO19 035'J £012 -- o162 6 £0412 ". I LUM., *'L13

0111 COM 0128 -- uIE9 £01429 -- uIF0 £014 --- v- u 10144:
C O42--02A £15--- o £061) G- t)25£15,- ~ ~ ~ "

Cc ,42 - 'LCOM4, -- MJ u2j£17-- 041 CM '.k

:0N--- ouo COUNT -- ua!A C1 1421)o OAE C£I18:.no '
~ 10DATAUUO -4 DU141M -- u10 DU14IL -- bof U~

i 0tk I --- 0 1 " 0 INIlo W-0.6 INW - :dt) IN1 -IL
*I.r.I-LCUMM Ob I) Ij L11 ---- OUE3 LIII - ,0 L.Ii. L'1I

L v3A 114 --- UEL D1 --- 05 LISIP i L tlI I
Ll % u8iffi L1Ob-"u5 I3 -0vb LIS3S t I. LISLI'jI u'.'Lt

14ABL - mks4% - uI NDAT -- obub NDAiB - tC hii> I .'

-- dul RDIND - b kETADO 0814 RETUkN ku141 sTAkr& ,'ILI

jABSTAil -- Uai. SlAT? - 0813 12 -- - dib 1:1 -- II

If -- 1 14E obo UBVAL9P -- OBUd TALKS - b', 110& - fi;
- u3~8 11511 -- U395 TEST2 -OW36 TEST.") i'T1I

v FBW0IT -'- uuI NAIII (1 169 NAITO -io'la W l TO , '11

-0141: -AI oudo WFI ---- v 12 1 #R1 -- ' ' 4 -o 121L

WI vi- lid Nil --- QIltb W12 -- Jlju
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2 Oooo RfVlhilh 6 tober o.liiol
3 000 AuTmOk - biarret,l IPMLI
4 OvO UKFUi}E -- ture d lektrui., t1ejdeLiddl udeliel) tile .1i

j Likiv CP/If COM file. The efrur-tret receptifit, ot teACt tFbLUId It,

ti tivou icLkiovleaqed by 40L fullusied by Lk dfIU d P(omPt ChdfACCCC Ut cF.

8 Uv feceptiun of on aburt blG~k wili Caube dli errOf *Gae I.

9 00

A A OU06 Pf UL upt L U II.11

I5 c dtm~ lfepid~e

:7 uOvD 14 by A'
'd mai41 by V.

.0c Uvl) true Uj. 'Iti

21 L i ti~~ t L ip 1,

c. C C'UD I

23 1 u'Au JJUIll I - .t~O? r eue 3 1it fi le,

24 1 (00D jctiCk'um nI .ec0)'

26 c OD 1(hei,Itijeb- 1tb,

I2c kiudi ,dr t I t tIk.

2 8 C U D Il r4 t tI b t i b ! d t o i C i f i t t I E t i f )

;0i( c 'IQ[ 0P.Po dt d, pt I.plt*'Iq t h p( c ri pbo t a)

;2 c O'~d bredodupf 5tolpei

33 1Ouvo 2 ;tdr t bi t (8I
34 c UQAJ 2 riitat I, It (8,

* *. ul,41 t6tj
4

,j*~ titd7 based(pidats),

;7 1wl ttype ~ ti' ae1pye
*38 ( VIVOh f Iqt tiq fI ,eal 7 Ubediplenqth),

39 c QUQU 1,0 tUeI Nexd)7 tiaelpchei.1I,
41 ouk ridge ChdrW4i varyingq,
4 (f ., ILC dJ th Jdtd IC hr I c h r kll

*4. L . A bda k tab cIar 4),
41 0(Q Out dat dI 'j. b UI t 8).
44 c voiA bdatoA1b) btt8 aeObat)

45 c QQQD dadtd~lVU,8!, t tbi Ua~eQLd tdI;

4 LI'l 04o r 1, or

48 a Oki 14 berqIu;

44t p. 0 I cOCLuldt i,11

J0 I D put Skip tdlt irrwr .cde) ta,xii li)t;
e. M tA if Ctoe 64 thy-r stup;

6- d, ha JjA Put 91P tdit Lefiq ( h- ' eng~th) *a,b4)2ii;
5 4 It 0086 SeridAtd1h.1

6. 5 .Jc o92 yet lcOit(ir Ia);
pto m P't ut t ilitl Headl. II 1cur d I i

U01t qo tu ka0;-11

- ~ ~ ~ ~ ~ ~ ~ 1 1 .-.. - . * *. . .*.*
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58d 0004 end;
59 c OOD4 bi( k tab dSC1ib1d):dastl d):$11ia S1 ( d)ii8;
60 c (iIou p zaddrtstart);
61 c 0106 pdata a ddriddta)1,l,1
62 c OIOC ptype zaddritypel;
63 c 0112 plength addr(Iength);

* 64 c 0119 pcheck addr(cIheck);
65 C OIIE open file~sysprint) titleCIcon') stream output linesizeiL'):
66 E 013A put skip tdit('TEOREC: kECEIvE A FILE AT THE TIV P0%T'baii;

* 67 c OISC open fileiredder) titiet'Irdf') stream input linesize.:
be6 c 0118 open fileipunwr title('6purtiJ stream output linesizefo);
69 c 0194 put skip editl'Enter tiiehdee tor destmnation system: 'It)
70 c O1bb get edit Indse) (d):
71 c W403 open filetdisk) titleinamir) output sequential envib(i);
72 E OIEE rec data Z Lk;
73 c OIFA put skip(2) editi'Destiriation file:'1nimell);
74 c 0225 put skip(2) editt'headinq Record I 'ial;
75 L 0247 Iinezi;
76 c 024D nbyteszt);
77 c 0251 do while(Ieitqth -'u'b4;
79 E 0259 call sendliti;
79 E 025F ret data~dct;
80 c 026B do onle irecdad
61 c 027A yet filefreaderl editret-datal (&(Mi;
92 c 0290 end;
93 c 029D get file~redier) editistart,Iength,type)
94 c 02CF Mb4.b4Q,,b4(2n,
85 E 02EF it lenqth-'O0'1i4 theni qo to cont;
go c 02DA it iostdrt--?f'b4 then sigrnal error 164;
V7 c 02EA get fileireaderi edit(ldataiiine,coll do colzi to $1eflqthf,checti
88 c 0350 Q(MIbD,b4 11fl;
89 c 0350 cetu-i

* 90 E 0354 do col~I to flenuth;
*91 c u372 tvpeoadtaDline,cojI;;

92 c 03bb Lheciuachecsusustrtype,1,4+substrtype,5,4;
* 93 E 0369 end;

94 c 0399 if chec SUAlt then
*95 c 0303 do;

9h c 03C3 Se, dataacto;
97 c 03EF iine-iine*1;

*98 C 0306 obvtes~rbyte.ttnyth;
99 C O3LA end;
100 c 03EA else
101 c 03EA sen da'd~fdk;

*102 c03Fb put edit(backtab,start) (a(4).b441i;
103 c 0425 cont: call sendtsen data);
104 c 042E end;
105 c 042E linezrnbytes12i3:
106 c 043C if line6128 'znbytes then linezlineti;
107 c 0459 do coil to line;
108 c 0472 pbaata~addriAditdiLco));
109 c 0486 write fileidisk) tros(bdaW;
110 c 04A9 endl;
III c 04AB put skip editt'nbytes',nbytes,',n-recsz,iiei QW1af(61l
112 c 04EB close file(disbo;
113 C 04FI send:
114 c 04F) proc iddti;
165 * O4FI dcl
116 e 04FB data Chdfli

117le 04FB put tilelpunchi editiddatuslin;
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liti c vjiC ena se.;

!"v a OJIC eno teL;
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